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SMALL IN SIZE BUT BIG IN IMPORTANCE 
IS THIS BAKELITE INSULATED SWITCH 


Modern busses travel at railroad speed and on rail- 
road schedules. Every part must be sturdily built 
for safe operation—and certain operation. No part 
performs a more vital function than the switch, for if 
it fails the bus stops. In the rugged switch used on 
Mack busses and trucks, a Bakelite Molded block 
provides strength that is proof against jolts and 
jars, and insulation for the electrical parts that 


is proof against depreciation from age or service. 
Because of its dielectric properties, its strength, its 
resistance to moisture, and its adaptability to the 
accurate reproduction of any shape or design, 
Bakelite Molded is the ideal insulation material for 
many parts of automotive electrical systems. Write 
to us for a copy of Booklet 4M, “Bakelite Molded,” 
describing the material and its varied uses. 


Bakelite Engineering Service—We manufacture a wide variety of Bakelite resinoid molding materials, varnishes, lacquers, enamels, 
cements, and other products. Twenty years experience in the development of these materials for automotive and other uses, provides 
a valuable background for the cooperation offered by our engineers and laboratories. 


BAKELITE CORPORATION, 247 Park Avenue, New York. CHICAGO OFFICE, 635 West Twenty-second Street 
BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Ontario 
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The Crowds Are Waiting— 
Show Prospects Are Bright 
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AUTOMOTIVE INDUSTRIES 


NUMBER 20 


by 
Norman 


G. Shidle 


HAT sort of 
show season 
will 1931 bring? 


Will shows be more 
numerous or less numer- 
ous? Will more or less 
new models get their 
first exhibition at the 
shows than in past 
years? Will public at- 
tendance show another 
decline? 

A few things seem 
fairly certain: 

1. Practically every 
local show of impor- 
tance that was held in 
1930 will be held again 
in 1931. 

2. Thousands of auto- 
mobile-hungry people 
will be on deck to look 
at the new cars assem- 
bled under one roof, 
whether actual buying 
at the shows turns out 
to be active or not. 

3. About as many new 
models will make their 
first public appearance 
at the 1931 shows as 
have had premier public 
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exhibitions at the shows either in recent years or in 
years long past. There never was a time when a 
vast majority of new models were announced just 
preceding New York show time, despite an apparently 
general belief to the contrary. 

4. There will be a tendency toward curtailment of 
purely entertainment features in dinner and luncheon 
gatherings held by car and truck manufacturers 
during the New York and Chicago show weeks. 

Returns already received from a survey now being 
made by Automotive Industries of plans for 1931 local 
shows throughout the country disprove rumors which 
have gained some headway to the effect that the 
current business depression might result in the elim- 
ination of a number of local automobile shows this 
coming winter. Last winter 55 automobile shows 
were held throughout the United States and Canada 
in addition to the national New York and Chicago 
exhibitions. Only one of these towns which held a 
show last year has reported so far that no exhibit 
will be staged in 1931. That town is Fresno, 
Calif. ; 

Thirty-five cities have already set the exact 
dates for their 1931 shows, while four more have 
indicated definitely that they will hold shows, al- 
though the exact dates have not yet been decided. 
Returns still remain to come in from the remaining 
twenty-five towns, but these data already collected 
show clearly that no major casualities are to be 
expected in the ranks of automobile show-holding 
cities in the season just ahead. The accompanying 
table, which is, of course based on the incomplete 
returns just noted, shows graphically the cities and 
towns in which exact dates for 1931 automobile shows 
already have been set. 

Certainly it is logical for manufacturers and local 
dealer associations to get behind show plans for 


The Show is a Necessity 


annual automobile show. 


supplied a need it is now. 








their merchandise." 
—C. A. Vane, general manager, 


National Automobile Dealers Assn. 
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"There has been some question in 
several of the larger cities whether in 
view of the general business conditions 
it will be advisable to hold the usual 


"If ever there was a time in the busi- 
ness when the show had a purpose and 


"The immediate present demands, 
despite business depression, overdug 
pessimism and unjustified optimism, 
that the dealers buckle into the busi- 
ness of attracting their prospects to 





1931 more vigorously than ever before. As Auto- 
mobile Trade Journal so logically tells retailers in 
its November issue: “The industry needs the national 
and local automobile shows as never before. We 
need the concentration of public interest in our prod- 
ucts; we need new motor cars figuring as news; we 
can use a large quantity of generated enthusiasm. 
We need all the good things which shows year after 
year have brought us.” 

And there is good reason to believe that public 
attendance during the coming show season will be 
quite satisfactory in most cases—perhaps even sur-- 
prisingly good. 


Every Old Car Owner Has a New Car Interest 


To begin with there will be thousands more people 
in the United States who have old cars that they 
would like to replace with new ones than at any 
previous time. That doesn’t mean, of course, that 
they will rush in to buy those new cars at the shows; 
everybody won’t have money to do that. But it does 
portend good attendance and aroused interest in the 
shows, because all of these people will want to look 
at the new things, even if they can’t buy them at 
the moment. Curiosity born of desire for the new 
and boredom with the old, we predict, will bring 
satisfactory crowds to a majority of local as well as 
to the national shows in 1931. 

Probable reduction in the number and elaborate- 
ness of hotel exhibits and outside attractions is an- 
other factor that seems likely to stimulate actual 
show attendance in the 1931 season. It is early to be 
certain how much less money manufacturers and dis- 
tributors will spend on the extra-show displays, but 
it seems almost certain, as we write, that for 1931, 
anyhow, Old Man Business Depression will at least 
loosen this perpetual thorn in the side of show 
managers and show supporters. 

It would not be at all surprising, as a matter 
of fact, to see a number of the 1931 shows ex- 
ceed in attendance records their own 1929 
performances. Weather conditions last year 
were somewhat unfavorable to attendance 
at the time of nearly one-fourth of the local 
shows. Should there be an improvement in 
this regard in 1931 another element favor- 
able to better attendance would be present. 

While it is true that the total attendance 
at local shows throughout the country in 
1929 was slightly less than in 1928, the fact 
remains that nearly a third of the local 
exhibits showed gains. \And there is no 
reason whatever to think that the automobile 
show has lost its punch as a vital sales 
promotion feature when the American public 
still is willing to pay something like $1,- 
750,000 in admissions to see the newest crea- 
tions of the industry, as it did last year. 

Truck exhibits, attracting a special group, 
will be at least as numerous as they were last 
winter at the local shows, while the commer- 
cial vehicles will again be a part of the big 
New York and Chicago exhibitions after an’ 
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absence of one year. Among the shows at which trucks 
will be exhibited in 1931 are those in Charleston, S. C.; 
Buffalo, Detroit, Boston, Louisville, Cleveland, Syra- 
cuse, San Francisco, St. Louis, Denver and Milwaukee. 

There will be plenty of new car models to attract 
the public, too, despite the fact that many 1931 
model announcements have been made many months 
prior to the exhibits. The term “plenty” is used ad- 
visedly on the basis of comparison with the past. 
Nearly a dozen dealer associations, state and city, 
have gone on record in the last year or so as favoring 
the announcement of all new models around the first 
of the year, one of the reasons for this desire being 
a strengthening of public interest in the shows. 
Most of these resolutions indicate a belief that such 
a policy would represent a return to former practice 
by the industry. Recent resolution by Empire State 
Dealers’ Association, for example, ends up, “It ap- 
pears obvious that the most profitable time for all 
concerned to place new models on the market would 
be in the months of December and early in January, 
as was the practice until recent years.” 

So far as we can find out from searching the 
records, no such practice ever did exist in the auto- 
mobile industry. Certainly it has not existed during 
the last decade; our own memory serves for those 
years. To supplement that memory as regards some 
typical previous year, we went back through the new 
car announcements made in the year 1910 the other 
day and there found further confirmation of our 
impression that it never was the practice of the in- 
dustry to make all announcements around the first 
of each year. In 1910, for example, the number of 
new model announcements by quarters was as fol- 
lows: 


First quarter ......... 23 
Second quarter ....... 18 
Third quarter ........ 27 
Fourth quarter ....... 28 


It would be hard to find, haphazard, a more equal 
division than that. August was the peak month for 
announcements in 1910 with a total of 18. In that 
month the first of the 1911 models began to appear. 
Further confirming this impression was the open- 
ing sentence of a description of the 1910 Pierce- 
Arrow published in Automobile Trade Journal of 
March, 1910, which read: 


Any Time is New Model Time 


“Usually fall is the time chosen by motor manu- 
facturers for the announcement of new models. The 
Pierce-Arrow Motor Car Co. of Buffalo, however, 
has left the beaten track in this regard in placing on 
the market a new model soon after the beginning of 
the year.” 

So, while there may be good reason behind the 
desire of dealers for having all new model announce- 
ments around the same time each year, there is nothing 
to indicate that the industry does much worse in this 
regard today than it ever did in the past. We don’t 
believe there ever was a time when most new models 
were announced around show time. At least, we 
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1931 Automobile Show 
Dates Already Set 








Charleston, S. C...Nov. 10-15 
New York City ...Jan. 3-10 
ID e's cv aaa ad Jan. 10-17 
Newark ......... Jan. 10-17 
Philadelphia ..... Jan. 10-17 
Milwaukee ....... Jan. 10-18 
Cincinnati ....... Jan. 11-17 
Baltimore ....... Jan. 17-24 
OS ree Jan. 17-24 
Hartford ........ Jan. 17-24 
ee Jan. 17-24 
Montreal ........ Jan. 17-24 
Pittsburgh ....... Jan. 17-24 
Louisville ........ Jan. 19-24 
Rochester ....... Jan. 19-24 
Chicago ........ Jan. 24-31 
Cleveland ....... Jan. 24-31 
Los Angeles ..... Jan. 24-Feb. | 
Washington ..... Jan. 24-31 
Portland, Me. ....Jan. 26-31 
Syracuse ........ Jan. 26-31 
ore Mass.. Jan. 26-31 
Minneapolis .... 

| ' SNe Feb. 1-8 
San Francisco ....Feb. 1-8 
SS ere Feb. 2-7 
Kansas City ..... Feb. 7-14 
OR ca a 2 Feb. 9-14 
St. Petersburg, Fla. Feb. 9-14 
Peoria, Ill. ....... Feb. 11-15 
Rapids City, S. D..Feb. 12-16 
Indianapolis ..... Feb. 14-19 
Ousmes ........ Feb. 21-28 
Des Moines ...... Feb. 23-28 


Camden, N. J. .. .Feb. 25-Mar. 2 


can’t find any evidence of the fact. Consequently, 
there is no reason to believe that attendance at auto- 
mobile shows in 1931 will be affected any more ad- 
versely by the early announcement of some new 
models than were the shows of 1911. 

Despite many new models already presented to the 
public, moreover, a number of new jobs still remain 
under cover for announcement either in December 
or at the opening of the New York show. A few 
important mechanical innovations seem likely to be 
held up until next spring or summer, to be sure, but a 
goodly number of definitely new products will be at 
the national and local shows in 1931 just the same. 

The industry can well agree with the statement 
made by C. A. Vane recently, that “If ever there was a 
time in the business when the show had a purpose and 
supplied a need it is now.” 
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Flexible 


By A. H. Paterson 


Supt. of Planning, Plymouth Motor Corp. 


and J. Geschelin 


exceptional plant layout and a 

sales policy designed to minimize 
variations in specifications, the func- 
tion of planning and scheduling at 
the Plymouth Motor Corp. has de- 
veloped into one of the most simple 
and comprehensive systems in use in 
the automotive field. Accordingly, we 
thought it would be interesting to 
describe this system in detail so as 
to supplement the two preceding 
articles on planning which appeared 
in Automotive Industries, Oct. 4 and 
Oct. 18, 1930. 

In view of the influence of plant 
layout on the planning and schedul- 
ing to the assembly lines, a few of 
the outstanding features of this in- 
teresting plant are worthy of men- 
tion. Those interested in getting 
further details will find the entire 
story in Automotive Industries, June 
22, 1929, which described the plant 
completely. The building is a single 
unit about one-half mile long with 
no partitions or walls within the 
manufacturing department. Han- 
dling operations are entirely mecha- 
nized by an intricate system of con- 
veyors, sections of which are shown 
here. As a final step, all feeder line 
conveyors are synchronized with the 
main assembly line and the operation 
of the entire complex network of con- 
veyors centrally controlled. Inciden- 
tally, each feeder line conveyor as 
well as the main assembly line is pro- 
vided with a safety stop which will 
shut down the operation of the entire 
system if anything goes wrong. 

Variations in car specifications, the 


‘| exertion the coordination of an 
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Production System Holds 
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major factor contributing to the complexity of scheduling production, 
have been held down to a minimum, by limiting color options and 
trim options. At the present writing there is one standard color 
for the domestic sedan; and the coupe, both domestic and export. 
Two color options exist on domestic roadsters and three on export 
sedans. By way of limiting the inevitable requests for special jobs, 
the factory demands a delay of five days in filling special orders. 
Because of its unusual flexibility and smoothness in operation this 
setup requires only one man in the shop scheduling department to 
control the operation of the assembly lines. Moreover, the scheduling 
is done only one day ahead on the basis of a work sheet submitted 
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by the sales contact 
department which is 
compiled from sales 
orders. By virtue of 
this, inventory is held 
down to a minimum 
and the manufactur- 
ing departments are 
enabled to operate on 
a remarkably small 
bank considering the 
fact that there is no 
central stores depart- 
ment. 

The function of the 
planning department 
at Plymouth extends 
to the following re- 
sponsibilities: (1) 
Scheduling of mate- 
rials from outside 
sources. (2) Schedul- 
ing manufacturing 
departments within the plant. (3) Shop 
scheduling or dispatching of the assem- 
bly tracks and feeder lines. 

Let us first consider the specific func- 
tion of materials control. To begin with, 
the entire planning program is activated 
by a 90-day sales forecast from the cen- 
tral Chrysler organization. And on this 
basis, blanket orders are issued to the 
purchasing department for all outside 
purchases. The first definite instructions 
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Plymouth Inventory to Minimum 



































All feeder line conveyors are synchronized 
with main assembly line and the operation 
of the entire network is centrally controlled 


The two views shown above were taken at long range to show the 
travel of the propeller shafts, gas tanks, rear axles, and other parts on 
their way from the several departments to the general assembly line 
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4-CTLINDER MOTOR PRODUCTION SCHFOULE POR 
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A. H, PATERSON 


Supt. Planning Dept. 


Per J. Van Hull -a 


An interesting feature is the path of the frames which travel on con- 
veyors from the freight dock to the assembly line + + + + 


Fig. |—The upper one of the two forms shown here gives the number 
and distribution of powerplants required for the month + + + 


Fig. 2—The lower form is a 30-day schedule in detail which is sent 
to foremen and superintendents + + + + + + + + 
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are contained in a 30-day fabri- 
cation order to outside vendors 
with detailed shipping instruc- 
tions controlling the flow of ma- 
terials into the plant. This is 
supplemented by an authoriza- 
tion for an additional 30-day sup- 
ply of raw materials to enable 
the outside source of supply to 
meet releases promptly. In the 
case of major units, such as bod- 
ies and certain drop-forged parts, 
the vendor is given 60-day re- 
leases on raw materials instead 
of the 30 days. 

Probably the utmost in flexi- 
bility due to inventory control 
has been achieved, as will be evi- 
denced by the small size of the 
banks of various types of mate- 
rials. For example, the maximum 
bank of parts fabricated in the 
plant is a three-day supply. For 
minor parts representing a rela- 
tively small outlay, five-day banks 
have been established. And final- 
ly, due to their ability to schedule 
the lines within a day, the body 
bank is held down to one day’s 
supply. 

The second function, that of 
scheduling the manufacturing 
departments, has been very care- 
fully worked out. Complete 
powerplants are built on a 30-day sched- 
ule, Fig. 1, which shows not only the 
total number and distribution of types of 
powerplants required for the month, but 
also the daily requirement for each type. 
Manufacturing of individual parts is cov- 
ered in detail by a 30-day schedule which 
is sent to the foremen and superintend- 
ents. One sheet representative of the 
parts schedule is given in Fig. 2. As in 
the case of powerplants, the monthly 
schedule gives the total number of parts 
required as well as the number of parts 
per day. It is well to mention here that 
for each month the management deter- 
mines in advance the number of working 
days and the number of working hours 
per day so that these data serve as a 
basis for the monthly schedules men- 
tioned above. 

In addition to the two major schedules, 
the superintendent is provided with a 
30-day forecast of body types giving ap- 
proximate daily requirements. This is 
largely a tentative schedule designed for 
budget purposes only and enables the 
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PLYMOUTH DAILY SCHEDULE WORK SHEET 


DOMESTIC DATE 
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Fig. 3—The daily schedule work sheet 
shown above is made up by the sales de- 


MODEL PLYMOUTH DATE 10-8-30 











H SHIPPING SCHEDULE 4000 CARS SHIPPED 10-7-30 226 

partment and sent to the planning depart- 
ment + + + + + + + + + BUILDING SCHEDULE 3986 TOTAL SHIPPED 344 
BAL. TO SHIP 3656 TOTAL SHIPPED EXPORT 13 
BAL. TO BUILD 3544 GRAND TOTAL MONTH TO DATE 357 


Fig. 4—The upper right illustration shows 





CARS AT OTHER PLANTS: 




















an instruction sheet made out by the dis- — ee CARS ON HaNP__Toe 
i. giving complete details concerning a 2 68 DOMESTIC us 
ody and finish + + + + + + TOTAL 39 EXPORT 12 
ORDERS ON HAND 441 TOTAL ON HAND 124 
TO MARK 421 
Fig. 5—A report as shown at the right is ails pom oe seein et 








made up each day and sent to the super- 
intendent of the planning department and 
gives him a quick picture of conditions in 
the plant + + + + + + + + 





superintendent to forecast his requirements of labor, 
materials and manufacturing facilities for the next 
month. Bodies are actually built on the basis of a 
three-day forecast, as shown on the work sheet, Fig. 3, 
which, by the way, will be explained in more detail 
later. Suffice it to say for the present that it is the 
daily schedule of shipments provided by the sales de- 
partment. It will be evident from this sheet that the 
three columns representing respectively, “today’s re- 
quirements,” “tomorrow’s requirements,” and the ten- 
tative requirements for the following day provide the 
total figure which represents the three-day body fore- 
cast. Necessarily this total is constantly revised, de- 
pending upon the corrected shipping figures and actual 
deliveries from the body department. Obviously, this 
close control of body production simplifies the problem 
- of following daily fluctuation in sales demand. 
Thus far we have concerned ourselves with the 
broader aspects of materials control and the scheduling 
of manufacturing departments. Ultimately, we reach 
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a point of equilibrium with the establishment of a 
smooth flow of raw and finished materials from outside 
sources and a definite daily flow of processed parts 
from the various manufacturing departments in the 
plant. The stage is now set for the final phase, the 
scheduling of assembly line tracks and proper loading 
of feeder line conveyors to synchronize with this. 

This responsibility lies with the shop dispatcher who 
controls the situation single-handed. As noted earlier, 
the set-up here permits scheduling of the tracks with- 
out previous notice. The schedule for any given day 
is started at the opening hour and built up piecemeal 
during the course of the day, according to instructions 
from the sales department. 

Daily schedules are based on the work sheet, Fig. 3, 
which is made up by the general sales department and 
delivered to the planning department by a sales con- 
tact man. The work sheet gives complete details con- 
cerning body type, color, wheel specifications and the 
exact quantities required that day. 
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Fig 4 shows one of the instruction sheets made out 
by the dispatcher. This form goes to the superintend- 
ents with complete details concerning body type, 
wheels, color and upholstery. These sheets are made 
up at intervals throughout the day, depending upon 
the frequency with which instructions and changes are 
received from the sales department. The ability to 
build up schedules during the day and thus accommo- 
date the activity along the assembly line track to quick 
changes in schedule is probably the most striking fea- 
ture of the planning control at Plymouth. 

In active control of all phases of the planning de- 
partment is the superintendent of planning. His func- 
tion is to shape the course of the planning system, 
make improvements wherever necessary and make 
final decisions as to questions of policy, changes in 
schedule and the multitude of other problems that come 





up each day. To visualize at a glance the condition in 
the plant, a report such as shown in Fig. 5, is made up 
for him each day. The details on this form are self- 
explanatory and require no further comment except to 
note that they include orders on hand, the daily sched- 
ule, and total requirements for the month. 

The foregoing picture of the planning and schedul- 
ing of Plymouth cars to daily sales releases will prob- 
ably lend a new significance to the factory views, shown 
in this article. The network of feeder line conveyors is 
so compressed and so intricate as to make it almost 
impossible to analyze any individual element in a photo- 
graph. Close examination will show the path of gas 
tanks, propeller shafts and axles right close to the ceil- 
ing. The hood and sheet metal conveyors are more 
clearly defined. Another interesting feature is the path 
of frames, conveyorized from the freight dock. 


Reid Automatic Valve Clearance Adjuster 


ITH conventional valve-operating mechanisms it 

is necessary to provide a certain amount of clear- 
ance between the valve stem and pushrod because of 
differences in the expansion of various parts of the 
engine upon heating up. A device to make adjustment 
for such differences of expansion automatically has 
been developed and is known as the Reid automatic 
valve-clearance adjuster. It is applicable to both L- 
head and overhead-valve engines, the drawing repro- 
duced herewith showing it applied to an L-head engine. 
While the camshaft and the valve lifter are of special 
design, they are interchangeable with the parts which 
they replace in the standard engine. The cams are 
made without base-circle relief and there is an aux- 
iliary cam at the center of the main cam. The lifter 
is made hollow and has a sliding plug fitted into its 
upper end, while the chamber within it is closed at 
the bottom by a small poppet valve, the stem of which 
projects below the lifter face. A light spring between 
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Reid valve adjuster + + + + 
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the plug and the valve tends to hold the latter to its 
seat. The pressure and wear on the auxiliary cam are 
said to be insignificant and this cam need not be 
ground. 

In operation, at about the middle of the period dur- 
ing which the engine valve remains closed, the auxiliary 
cam lifts the small valve from its seat, thereby placing 
the chamber within the valve lifter in communication 
with the oil supply to the lifter guides. If there is 
any clearance between the lifter plug and the valve 
stem, the plug rises until this is taken up. A moment 
later in the cycle the small valve is closed by its spring 
and the lifter then functions as a rigid unit. 

Should the clearance tend to become negative for 
any reason, oil will be forced out of the chamber within 
the lifter when the auxiliary valve is opened, and the 
plug will recede until its contact with the valve stem 
is normal. As the auxiliary valve is open only momen- 
tarily at the middle of the period during which the 
engine valve is closed, there is no chance of fictitious 
clearance due to valve bounce being taken up. 

The advantage of such an automatic adjustment 
of the valve clearance is, of course, that it permits 
more silent operation of the engine. It is claimed for 
the Reid automatic valve-clearance adjuster that it is 
positive in action and simple to manufacture, and that 
it can be adapted to any design of poppet-valve engine 
without change in patterns or in features of design. 

The Reid automatic valve-clearance adjuster is con- 
trolled by Brandenburg Brothers, 1755 Broadway, 
New York. 





HE aircraft industry of Germany is using increas- 

ing quantities of magnesium alloy in the construc- 
tion of the fuselage frames, tanks and the motors of 
airplanes. According to recent statistics gathered by 
the industry, only about 10 per cent of the light metals 
used in 1927 was magnesium alloy, but by 1929 it 
represented almost 50 per cent of all light metals. This 
increased use is partly explained by the fact that the 
price of magnesium alloy has been reduced twice since 
1927. 
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up arguments, flying in the face of tradi- 
tion and giving impetus to vigorous He 
neering and merchandising discussion in the 
automotive industry since the turn of the century. 

Standing on the automotive sidelines today, he 
is free to speak his mind about trends in the 
business as never before; and, backed by thirty 
years of practical experience in our industry, he 
is better equipped than ever before to see ahead 
clearly. Hence the unusual interest in these 
articles which he is writing exclusively for Auto- 
motive Industries. oe: 

They result from the experience of a man who 
designed his first automobile, the Allen-Kings- 
ton—in 1907, having previ been associated 
with Daimler in Europe and with Continental Tire 
Company and Brandenburg Brothers in the United 
States. Subsequently sales manager of Remy 
Electric Co., Mr. Moskovics became associated 
with Nordyke & Marmon in 1913, finally holding 
the position of vice-president. In 1925 he be- 
came president of Stutz and brought that com- 
pany from a losing venture into a profit-making 
property. In 1928 he resigned that position and 
at present time is president of Improved Products 
Corp., an organization which acts as bankers for 
smaller business enterprises not in a situation to 
take advantage of the regularly established chan- 
nels of finance. : 

He has been an active member of the Society 
of Automotive Engineers since 1908, having 
served on numerous committees and as a mem- 
ber of the council in i917. More recently he 
was chairman of the constitution reorganization 
committee which so successfully performed the 
delicate yet important task of realigning the basic 
constitutional set-up of the society to bring it 
into harmony with current and future demands 
for service, and today he is a director of the 
— Standards Association representing the 


Pie rss E. MOSKOVICS has been stirring. 
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mobile, offers to the observing engineer 
a field of observation which he can get 
nowhere else. 

The reasons are, of course, very simple: 

First—There have been no such strides in 
concentration, either financial or intellectual, 
as in America. 

Second — The much smaller national lines 
give each country a national mechanical indi- 
viduality that is very marked, i. e., there is a 
German type car, an Italian type car, a French 
type, an English type, etc. 

Each of these countries has a distinct na- 
tional intellectual quality that is reflected in 


motte the cradle of the modern auto- 
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If | Were An 
Engineer | oday— 


| would watch 
European cars— 

Says 

Fredrick E. Moskovics 


their product. Each country has different 
mechanical requirements that the engineer is 
striving to meet. To illustrate: Due to the 
peculiar English tax, which considers horse- 
power the most important, the British en- 
gineer has created a typically British type 
of car, and, right or wrong, much indeed can 
be learned from a very careful study of this 
type. 

Due to early German advancement in metal- 
lurgy, and especially high-duty steel, Germany 
evolved a peculiarly German type. Now multi- 
ply the many different manufacturers in each 
country by the number of producing countries, 
and you have a mechanical exposition that we 
in America cannot equal. 

Then, too, the competition in each country 
is so broken up that each small maker is striv- 
ing to outdo the other, and due to the fact 
that the financial risk in each case is relatively 
small, each is willing to take chances that the 
larger and more unwieldy financial structures 
of America will not take, and properly so. 

Just review some of the radical departures 
that originated in Europe. Front-wheel drive; 
as early as three years ago they were ex- 
hibited at the two great foreign shows—three 
or four distinct types. 

Free wheeling is many, many years old 
over there. 

INDEPENDENT WHEEL SPRINGING 
over there is very old, as are the many varying 
kinds of SLEEVE and SLIDE VALVES, and 
OVERHEAD CAMSHAFTS. 
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"| keep six honest serving men 


(They taught me all | knew); 


WORM DRIVES 
as old as the hills, as 
are a hundred other 
innovations, good, 
bad and indifferent, 
but all going to make 
a great mechanical 
show from which the studious, observing engineer 
can learn a thousand lessons. 

The very lack of standardized thinking, which has 
built up our great American automobile industry, is 
the charm over there. Much of what you learn may 
be how not to do a thing, but if the whole show is 
approached with a truly open mind, a vast store of 
new and fresh knowledge is opened to one. 

But it must be approached with an open mind. 

I have been in the company of certain American 
engineers, who spent most of their few hours at the 
foreign shows in sarcastic comparisons, who assumed 
a superior attitude, and could not see a single thing 
worth looking at; who could not find a single trend 
worth following; who could not observe a single lead 
worth pursuing. Usually you could find those same 
engineers, later in the evening, studying body types 
at a snappy night club. 

Each of these countries has a distinct and definite 
art, which reflects itself in its manufactured goods, 
in that elusive thing called style. And after all is said 
and done, the motor car is a style vehicle, and who can 
say that Europe has not taught us that. So I say again 
to the engineers of today, “Know definitely what your 
collaborators in Europe have to teach you; interchange 
thoughts and ideas with them.” My own experience 


Phosphorus Content of Cast 


N the first issue of a new German publication, 

Mitteilungen aus den Forschungsanstalten, published 
by an industrial corporation comprising substantially 
a dozen different concerns in the metals and metal- 
working industries, there appears an article on “The 
Influence of the Grain Structure and the Composition 
of Cast Iron on its Resistance to Wear, with Special 
Reference to the Phosphorus Content,” by Dr.-Ing. Th. 
Klingenstein. Dr. Klingenstein finds that the resistance 
to wear of cast iron is dependent on various factors, the 
effects of which may overlap one another: 

1. On the base material. Cast iron with a perlitic 
base is more resistant to wear than cast iron with a 
ferrite base. 

2. On the nature of the graphite precipitation. Thin, 
long graphite needles have a more favorable effect 
than short, thick ones which frequently interrupt the 
base material. 
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Their names are What and Why and When 
And How and Where and Who." 


shows clearly that 
you will find the 
automotive engineer 
in Europe very will- 
ing and ready to in- 
terchange viewpoints 


openly with us. 
They may be jealous in guarding their secrets from 


each other but they were very free in opening their 
doors and their hearts to an American. Perhaps it was 
due to the fact they hoped and expected to attain more 
than they gave. But let me say here, I have learned 
some very valuable lessons, indeed, due to my close con- 
tact with foreign engineers. For many years I have 
carried on a voluminous correspondence with some of 
the greatest engineers in Europe, and it has been 
interesting, as well as very instructive. Any engineer 
of good standing can easily establish these contacts: 
They will be immensely helpful to him and will keep 
him posted on the progress of the art in that great 
laboratory of original research and development— 
Europe. 

Do not lose sight of the fact that the Paris Salon 
had about 175 motor car exhibitors; Olympia many 
more. Out of this tremendous mass effort of brain, 
something good must evolve. Compare that showing 
in sheer numbers with our own National Shows, and 
remember that Kipling’s words apply to your prob- 
lems as an automotive engineer: 

“I keep six honest serving men 

(They taught me all I knew); 

Their names are What and Why and When 
And How and Where and Who.” 


Rudyard Kipling 


lron 


3. On the amount of the graphite precipitation. 

4. On the hardness of the base material. 

The optimum is therefore to be found in a perlitic 
structure of great hardness. 

Hardness of the structure can be increased by the 
addition of chromium and nickel. Experiments with 
the addition of phosphorus also showed an increase in 
the hardness; this, however, is not based on an in- 
crease in the hardness of the entire structure but on 
the phosphide eutectoid included therein. This further 
leads to the conclusion that an addition of phosphorus 
is particularly favorable if the phosphorus content 
is divided very uniformly throughout the whole 
mass, that is, when there is so much phosphorus in the 
iron that the phosphide eutectoid appears mainly in 
net-form. This is in accordance with the results of 


experiments on phosphorus addition, according to Dr. 
Klingenstein. 
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As the Country Grows 
So Grows—— 


EARD someone say the other 

day that there would be 
17,000,000 more people in the 
United States in 1940 than in 
1930—purported to be based on 
Bureau of Census data. Gave 
us the idea of going down to 
Washington some day soon and 
digging up a lot of expert popu- 
lation prognostications to be 
used as basis for a story on 
“What nature, taking its course, 
means in terms of future auto- 
motive markets.” 

The idea has possibilities, the 
exploration of which seriously 
intrigues us. Just offhand, f’rin- 
stance, this net increase of 17,- 
000,000 people means an as- 
sured market for more than 4,- 
000,000 passenger cars. And 
those 4,000,000 cars eventually 
mean an increase in the replace- 
ment market of something in 
excess of half-million a year. 

Some of the folks who still 
don’t own cars at present cer- 
tainly are going to be added to 
the list of first owners during 
this period and the number of 
multiple car families is going 

*to be increased. These in- 
creased car sales mean _ in- 
creased service and mainte- 
nance sales—and greater sta- 
bility for the dealer who gets 
his service department on a 
profitable basis. 


Service Profits Mean 
Dealer Stability 


NCIDENTALLY this year of 

1930 has brought about a 
greater change of viewpoint on 
the part of factory sales execu- 





JUST AMONG 


LVES 


tives concerning dealer service 
activities than any ten preceding 
years. Factories have had some 
practical demonstrations of the 
stability as a car dealer of the 
retailer who is definitely estab- 
lished as a service factor in his 
community. 

They are beginning actually to 
understand the dollars and 
cents value to them as factories 
of having retailers who can 
make a decent living even when 
car sales are way down. For the 
first time some important fac- 
tory executives are willing to 
have their retailers spend time 
and money developing accessory 
sales, service activities and 
maintenance selling. 

And incidentally factory men, 
after being lukewarm on this 
matter since the dawn of auto- 
motive history, now are some- 
what irritated when they find a 
lot of dealers unable to see the 
advantages and possibilities of 
stabilizing their operations by 
setting themselves up as auto- 
motive dealers in the fullest 
sense of the word. 

It is true that most dealers 
don’t get the picture. But there 
is a far better chance of making 
real progress now that a goodly 
number of factory executives 
really see the practical neces- 
sity of such a development from 
the selfish viewpoint of the fac- 
tory. The factory pressure on 
the dealer to make profit from 
accessory and service sales will 
be added in some measure to 
that which the trade press and 
other dealer and repair shop ad- 
visers have been putting forth 
for a number of years. 

“Service profits mean dealer 
stability.” 


Henry Ford 
Predicts—— 


ENRY FORD, more than any 

other automotive executive, 
goes in for predictions. While 
some people attribute the con- 
tinuation of depression to over- 
prediction rather than overpro- 
duction, the fact remains that it 
is this predilection for prophesy- 
ing that makes Mr. Ford con- 
tinuously such good newspaper 
copy. 

Run through the industry and 
ask ten important executives 
what they visualize in manufac- 
turing and personnel methods 
in the future and you probably 
will get ten intelligent, fairly 
sound opinions; but those opin- 
ions will have two additional 
qualities in all likelihood; they 
will be somewhat abstract and 
rather conservative. 

But not so Henry Ford! In 
specific and radical terms he has 
outlined the future of the auto- 
motive workingman in various 
statements, separately made, 
within the last few months. 


Let's See: 


HIS automotive workman of 
the future, according to our 
piecing together of statements 
recently attributed to Ford, will: 
Work five days a week 
Work ten months a year 
Receive $27 a day 
Drink no intoxicating liquor 
Well, who knows? Stranger 
things have happened. Plenty 
of workers at the moment would 
be glad to be able to get five 
days’ work a week for ten 
months a year at a good bit less 
than $27 a day. The problem 
is going to be not merely one of 
reducing the hours a man is ex- 
pected to work, but finding 
means of providing him with as 
many profitable hours of work 
as he desires. We still are in 
the feast or famine era. 
N.G.S. 
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New Suspension System 
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A recent development utilizes double 
cushions of air under pressure to 
absorb vibrations + + + + 
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many efforts have been made to utilize the 
cushioning properties of air under pressure in 
carrying the chassis load. Examples of such effort 
are the Westinghouse and the Gruss air springs, 
which have met with considerable success in the 
heavy car and bus field. These installations, how- 
ever, have been supplementary to the regular leaf 
type steel chassis spring. 
A recent development by a Canadian inventor, 
A. E. Forsyth, of 
Ottawa, Canada, goes 


much further into 

this field than prev- 

, ious inventions, and 

3 boldly abandons the 

Co. use of steel springs. 

oo While the idea of an 

inflated rubber ball 

type of cushion is not 

Fig. 3 (Below}—Vibration rec- new to the art, Mr. 

ords of air spring and regular Forsyth’s scheme of a 

steel springs with and without icaitiales dled eel. 
damper + + + + + or ; 

ion is entirely new 

so far as the writer knows, and produces results 

entirely different from that obtained by the use of 

the single chamber at each mounting point. The 

development work so far has been carried out on 

a Ford Model A Sedan, a picture of the rear mount- 

ing being shown in Fig. 1. 

In Fig. 2 are shown the details of the arrange- 
ment; on the left is the inner bag of soft rubber, 
very similar to the inner tube of a tire and having 
a valve stem for inflation, next comes the outer bag 
or carcass, built up of fabric and rubber, molded 
to form, and vulcanized, essentially the same as a 
tire carcass; the third view shows the pressed steel 
mounting plate or saddle, adapted to receive the 
base of the cushion carcass and for attachment to 
the frame or axle, while the part shown on the 
right is the inner or clamping plate, which is re- 
quired to hold the cushion in position. The valve 
stem for the inner bag projects through both plates, 
so that testing or inflation is an easy matter. 
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Fig. | (Above}—Section through 
Forsyth air spring + + + 








Fig. 2 (Right}—Components of 
Forsyth air spring + + + 
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Abandons Use of Steel Springs 


The air pressure carried is very low. Pressures 
ranging all the way from 20 down to 10 lb. per sq. in. 
were tried out, 12 lb. being selected as the most 
suitable. Since the proper pressure was definitely 
established, the car has been driven some 6000 miles 
in three and a half months without occasion for 
reinflation. 

The riding qualities of the Ford Model A are gen- 
erally and very justly considered excellent, and to 
make a comparative test was thought a good way 
of determining the value of the idea. In the road 
tests made, two cars were used, which were identical 
except for the rear suspension. Runs were made 
at various speeds and over all sorts of roads, ob- 
servers being switched back and forth, and the gen- 
eral impression was that the new suspension showed 
a marked advan- 
tage. Personal im- 
pressions are not 
conclusive, how- 
ever, where it is 
possible to scien- 
tifically measure 
important factors, 
and accordingly 
the car was sub- 
jected to a drop 
test to record the 
oscillations of the 
body against time. 
Fig. 3 shows a 
record made ‘of the 
same Ford car 
with two passen- 
gers in the rear 
seat, the car axle 
being raised 3 in. from the floor and suddenly re- 
leased. 

On the one chart are shown records obtained with: 

a. Forsyth pneumatic springs inflated to 12 lb. 
per sq. in. air pressure 

b. Standard Ford springs and shock absorbers 
with setting 

ec. Standard Ford springs, shock absorber con- 
necting link being removed. 

In Fig. 4, A—A, is a line traced by the pencil 
with the normal suspension, while B—B, is a line 
traced by the pencil with axle held 3 in. above the 
floor. 

On release of the axle, the car drops to the floor 
(3 in. to the neutral line), but the inertia of the 
mass above the spring causes a further deflection of 
the springs until sufficient resistance is built up to 
arrest the downward motion at C. C—C, represents 
the primary recoil of the springs. (This is the action 
that the one-way spring control resists; the distance 
of this travel and the rapidity with which it takes 
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Fig. 4 (Above) — 
Spring action curves 
traced when axle is 
allowed to drop 3 in. 


Fig. 5 (Left) — Port- 
able recording in- 
strument used in the 
tests + + + 


Fig. 6 (Below}— 
Quick - drop jack 
used in the tests + 
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place is an excellent indication of what the subse- 
quent spring action and the ride will be.) C—EH 
are the secondary oscillations which die out more or 
less quickly. ‘ 

Analyzing the three graphs, it is evident that 
from point B to the neutral line they are all essen- 
tially the same, as gravity is acting on an un- 
supported mass. Below the neutral line there is 
a marked difference, the air cushion bringing the 
supported mass to a stop in less than 1% in. of 
travel, the regular suspension taking 2 in., and with- 
out the shock absorber about 234 in. The difference 
is even more marked in the primary recoil, being 
slightly less than 2 in., 3 in. and 3% in. respectively. 
The further action of the air cushion is character- 
ized by very small vertical oscillations; this is under- 
standable when one has watched the double cushion 


Recent Developments in 


Nitriding of Steel 


EVERAL recent developments in connection with 
applications of the nitriding process were dis- 

cussed by Professor V. O. Homerberg of Massa- 
chusetts Institute of Technology at the recent 
Niagara Falls meeting of the American Gear Manu- 
facturers Association. 

One of the factors that is retarding the use of nitro- 
alloys, particularly for gears, is that the alloys are 
quite difficult to machine. This problem now has been 
solved, according to Professor Homerberg, by the in- 
corporation of additional sulphur in the material, and 
such high-sulphur steels will be on the market soon. 

A white cast iron has been developed which responds 
to the nitriding treatment. Annealing makes this iron 
machinable and removes all casting strains, and the 
nitriding process then gives it extreme harness. Tap- 
pets for automobile engine valves have been made of 
this material, and in one case where a cam outline was 
used that dealt the tappet a severe blow and quickly 
destroyed the type of tappet previously used, the 
nitrided malleable iron tappet withstood the hammer- 
ing action satisfactorily. 

Some tests on nitrided gears and comparative tests 
on case-hardened gears made at M.I.T. were reported 
on by Professor Buckingham. The gears tested had a 
pitch diameter of 4 in. and a temporary set-up was 
used, rigid mountings in ball bearings being employed. 
Loads were increased until the first signs of pitting of 
the teeth appeared. Under these conditions the com- 
pressive strength of the case-hardened gears was de- 
termined as ranging between 200,000 and 250,000 Ib. 
p. sq. in. and that of the nitrided gears between 235,- 
000 and 280,000 lb. p. sq. in. Striking an average of 
the results, it appeared that the nitrided gears had a 
25 per cent greater compressive strength, which means 
that gears of this material will transmit a 50 per cent 
greater load, since the load capacity is proportional to 
the square of the compressive strength. These rather 
favorable results were obtained in spite of the fact 
that the case-hardened gears were very highly finished, 
whereas the nitrided gears, on account of the difficult 
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in action. After recovery from the primary recoil, 
energy dissipation is accomplished by a rapid, 
balanced horizontal action, the sidewalls bulging 
considerably while the vertical movement is slight. 

It is evident from the graphs that in action as a 
cushion spring the air cushion is essentially a spring 
with a constantly increasing scale of resistance. It 
is thus possible to reduce the space required for 
spring action. Many worthwhile opportunities are 
opened up by this line of development, but it is 
apparent that for full utilization the car must be 
designed with them in mind. . 

Fig. 5 shows the portable recording instrument, 
and Fig. 6 the quick-drop jack used in the tests. 
They are made by The Trundle Engineering Co. of 
Cleveland, who have assisted in the development 
work. 


machining qualities of the steel, were rather rough on 
the teeth. The results referred to in the foregoing 
were obtained when nitriding was carried out in ac- 
cordance with the recommendations of the manufac- 
turers for 72 hours. Gears nitrided for a shorter 
period showed a compressive strength of only about 
200,000 lb. p. sq. in. and when they were nitrided for 
a longer period the strength also dropped. 

In the discussion, Professor Homerberg said that in 
cutting gears of nitro-steels, from 0.020 to 0.030 in. 
stock should be left when stocking, this being removed 
after the heat treatment in order to obviate trouble 
from decarburized sections. In answer to a question 
as to the best method of protecting certain sections of 
the work against the action of the nitrogen, he said 
that tinning was quite effective, but that the process 
was troublesome, since any surplus tin, under the ac- 
tion of the high temperature of the nitriding process, 
considerably higher than the melting point of tin, 
might run and interfere with the proper nitriding of 
other sections. A search has been made for a material 
which can be applied like paint with a brush, and since 
tin is very effective as an inhibitor, tin oxide has desir- 
able qualities as a pigment, but water is not a suitable 
vehicle. ‘Oil cannot be used, as it burns and leaves car- 
bon which takes part in the process. A very suitable 
vehicle has been found in glycerine, which breaks up 
into two volatile compounds at a certain temperature 
below that of nitriding, leaving the tin oxide, which is 
reduced and then forms a protective coating. 

In the nitriding process the parts are subjected to 
a certain growth, and the mistake has often been made 
of considering this proportional to the linear dimen- 
sions of the part. This growth is directly proportional 
to the amount of nitrogen supplied during the process 
per unit of area and amounts to about 0.001 in. in 48 
hours at 975 deg. Fahr. on a cylindrical piece 1 in. in 
diameter. Owing to its great hardness, the use of 
nitrided steel for sandblast nozzles has often been 
proposed, but it is not suitable for that purpose. 
Comparatively soft and tough materials are. best. 
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Highway Engineers See All 


In Whirlwind Tour of South 


Representatives from 60 
governments join in other 
tours under the auspices of the 


Highway Education Board 


by Herbert Hosking 


ing of the Chamber of Commerce of the United 
States of America. Two hundred voices chat- 
tered excitedly in 20 languages. Accident insur- 
ance policies and labels were distributed. Taxicabs 


‘| im: of baggage strewed the entrance to the build- 





Edmund Chaix (fourth from left), acting chair- 
man of the Permanent International Bureau of 
Road Congresses; H. H. Kelly (sixth from left), 
former assistant chief of the automotive divi- 
sion, Department of Commerce, and M. le 
Vicomte de Rohan (seventh from right), presi- 
dent of the Touring Club of France, are here 
saying au revoir at Waycross, Ga., surgounded 
by members of the French delegation on the 
Southern Tour. Messrs. Chaix and de Rohan 
hurried to Detroit ahead of the rest of the 
party. Paul le Gavrian (fourth from right), 
secretary-general of the Permanent Bureau, is 
an interested spectator + + + + + 
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The Southern Tour began at Washington and 
proceeded south by bus to Columbia, S. C. 
On the two short rail hops between Columbia 
and West Palm Beach the buses traveled 
empty at night and caught up with the party 
in the morning + + + + 4+ + 


cut slices from the curb and hurriedly discharged last- 
minute arrivals. A half hour of this and then six 
Greyhound transcontinental coaches roared into view 
and the moment of embarkation had arrived. It was 
the beginning of the Southern Road Inspection tour 
provided for delegates to the Sixth International Road 
Congress by the Highway Education Board. 

After an interval to permit checking of assignments 
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Seven motorcycles in the various police escorts 
furnished by state authorities bit the dust try- 
ing to keep in front of the parade of buses. 
And the buses went rolling along + + + 


to buses, the motorcade was under way, Ted by motor- 
cycle policemen of the District of Columbia. Shrilling 
sirens and the deeper, sonorous notes of the compressed- 
air horns on the buses effectively cleared traffic. When 
the south end of the bridge over the Potomac into 
Virginia was reached, speed was increased and the 
sheet asphalt and cement concrete roads were passing 
underneath at 55 or 60 miles an hour. 

As each delegate entered a bus he had been handed 
a blue-bound multigraphed book with a detailed de- 
scription of each section of highway over which the 
tour would proceed by motor. By checking the descrip- 
tive matter in these books against the section num- 
bers placed along the right-of-way it was possible to 
get an excellent idea of the purpose, cost, appearance 
and burden of a particular section of road. 

To supplement the instructive material in the log- 
book, state highway engineers sat in each bus and 
answered the questions of the foreign delegates. The 
language difficulty was met by providing a competent 
staff of interpreters, most of whom were officials or 
staff members of the Department of Commerce, Bureau 
of Public Roads, National Automobile Chamber of 
Commerce, or the State Department. The indefati- 
gable efforts of state highway engineers of Virginia, 
North and South Carolina, Georgia and Florida to 
answer the manifold questions shot at them by the 
delegates were a much appreciated and valuable feature 
of the 10 days in the field. 


American Life and Roads at Close Range 


International Highway Tour No. 2, which left Wash- 
ington in the manner described above, was one of three 
such tours arranged by the Highway Education Board 
and various cooperating organizations and civic bodies 
in order to give foreign delegates to the International 
Road Congress a comprehensive picture of what the 
United States has accomplished in the building of im- 
proved roads to meet extraordinary conditions of 
vehicular traffic. 

A secondary feature of each tour, one which assumed 
more and more importance as the 17-day touring period 
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drew to a close, was the opportunity given the dele- 
gates to observe American local institutions and life 
at close range. The rapidity of passage from one stop- 
ping place to another compensated for the necessary 
superficiality of such observation by providing a fusing 
together of the elements which would have been difficult 
under other conditions. 

The organization of the tours was such that the 
members did not have to bother about the details of 
transportation, baggage, meals and sleeping accom- 
modations, and were so able to give almost undivided 
attention to study of the highways. 

One tour was arranged for the study of roads in the 
New England States, the second for study of roads in 
the Southeastern States, and a third to pass through 
several of the Middle Western States. All the tours 
met in Detroit, after 10 days or so in the field, for the 
purpose of studying the gigantic industry which had 
created the necessity for unparalleled highway systems. 
From Detroit the tours separated again, one group 





Getting close to their subject. Members of 
the tour stopped several times to bore out 
samples of a road surface. Anything from a 
pocket knife to a tire iron served as boring tool 


proceeding to Niagara Falls, Canada, and from there 
to New York, and the second going east through Ohio 
and Pennsylvania, to rejoin the first party in New 
York. 

All necessary expenses for the members of each 
party were assumed by the Highway Education Board 
from the moment the tours left Washington until they 
were finally reunited in New York. Part of the enter- 
tainment expenses along the way were borne by local 
chambers of commerce and other civic organizations. 
While in Detroit the delegates were guests of auto- 
mobile manufacturers in the Detroit area. 

Each of the tours was so arranged that the partici- 
pants would be able to see as many types of road con- 
struction as possible. Where possible, members of na- 
tional delegations invited to make one of the tours 
would be separated so that delegates from a particular 
country would be able to participate in more than one 
tour, and by their united experience have the broadest 
possible knowledge of practical highway conditions in 
the United States. Recreations were usually of a sort 
indigenous to the parts of the country visited. For. 
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example, the southern tour was treated to a barbecue 
at Waycross, Ga., and a Spanish supper at Ybor City, 
the Hispanic settlement near Tampa, Fla. 

Most of the further remarks in this informal account 
of the tours will be concerned with the southern tour, 
in which the writer participated as a guest of the 
Highway Education Board. The southern tour was 
selected as offering the most comprehensive selection 
of road conditions, and its popularity was enhanced by 
the fact that it offered a chance to see Florida, a place 
of which the foreign delegates, for the most part, had 
heard much and of whose attractions, sight unseen, 
they were frankly skeptical. More than three times as 
many delegates who participated in the southern tour 
applied to make it, and could not be accommodated for 
fear of subtracting personnel from the other tours. 

In the course of the southern tour some of the low- 
est cost highway construction in the United States was 
seen in south Georgia and Florida and some of the most 
expensive in North Carolina. 

The experience of the foreign delegates was, in many 
cases, limited to gravel, tar, or penetration macadam 
roads. The travel over successive hundreds of miles 
of high type cement concrete highway was for many 
of them an unforgettable experience, one which regis- 
tered deeply the thought that in the United States the 
nearly impossible has often been accomplished. 

Low-cost improved roads were of particular inter- 
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Close harmony on the rear seats. Pyke John- 
son started this and lack of a quorum finally 


ended it + + + + + + + 


est because of the resourcefulness with which state 
highway engineers have made use of local materials to 
produce roads of relatively excellent durability. The 
economic side of this came closer to home because of 
the constantly reiterated complaint of the foreign dele- 
gates that they did not have sufficient funds appropri- 
ated for the construction of some of the high-type 
roads over which the tours progressed. 

An opportunity was given the delegates to see almost 
every type of road in almost every stage of construc- 
tion. Maintenance and resurfacing operations also 
came in for their share of interest. Stage construction, 
a system by which a particular road is raised from one 
type of construction to a higher type as traffic con- 
ditions warrant, was enthusiastically studied, because 
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of the fact that in many of the countries represented 
by the delegates there was an existing system of gravel 
or macadam roads, which by a process of widening or 
resurfacing with other materials could be economically 
reconstructed to meet rapidly changing traffic con- 
ditions. 

Some of the American engineers who accompanied 
the party from time to time were amazed at the inter- 
est aroused by the, to them, prosaic and settled subject 
of guard rails along the side of the road. It developed 
from the explanations of delegates from several coun- 
tries that in Europe guard rail devices often eat up 
a large part of the appropriation for roadbuilding. 
These guard rails are usually a painstakingly con- 
structed wall, or an abutment of stones, placed in stra- 
tegic positions to prevent vehicles leaving the road. 
Nowhere in Europe, apparently, has the construction 
of guard rails reached the simplicity and efficiency that 
it has in this country. 

Another question of apparently minor importance 
which aroused the foreign delegates to much interest 
was that of specifications for the paint used in marking 
traffic lanes, rail crossings and for protecting markers 
and fences against the weather. 


With Questions They Plied Their Hosts 


As the buses rolled along the roads the state high- 
way engineers would be bombarded with an exhaustive 
series of questions on all points of highway interest, 
from the most important to the most minor. Each 
delegation had a secretary who made copious notes on 
the questions asked by members of his party and the 
answers to them. 

In each of the states entered by the southern tour 
the state highway officials provided detailed specifica- 
tions required in construction of the various types of 
roads and their appurtenances within the states. 
Where material of interest to the delegates was lack- 
ing, names and addresses were taken and the material 
was promised for delivery by the time the delegates 
would reach their hotel in New York. 

Many of the delegates were interested, because of 
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Along the Tamiami Trail the delegates were 
vigilant in search of les petits aligateurs. Onl 
one sleepy specimen rewarded the searc 
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A tight squeeze. Some of the bridges en- 
countered on the tour were apparently built 
to permit passage of Jack Spratt on a bicycle. 
Somebody suggested greasing the siderails on 


the sample above + + + + + + 


their official connection, in the problem of organizing 
and executing a comprehensive highway program, with 
its consequent problems of detailed management and 
personnel. 

It was often implied in this connection that one of 
the principal detriments to the rapid development of 
highways in foreign countries was the system of ap- 
pointing officials. In many cases highway officials, 
even to those holding minor responsibilities, hold a 
life tenure, and can only be removed from office for 
some spectacular breach of the public welfare or the 
public peace. Under such conditions the official is 
likely to feel that his job is safe no matter how little 
work he does on highway matters. 

The delegates were struck with the speed with which 
several states have laid out and gone through with a 
program for equipping the whole state with a system 
of hard-surfaced roads. Ten years for such a pro- 
gram seemed to many of the delegates to be hardly 
adequate time for planning, and as the tangible results 
of such a program rolled from under them in the form 
of thousands of miles of comfortable, well-maintained 
highways, it assumed the proportions of an engineer- 
ing and financing miracle. 


The Future Will Reflect the Tours 


It is perhaps fortunate that the cumulative educa- 
tional value of these highway tours was available in a 
period of general economic depression. It is too much 
to expect that the results of this education will be re- 
flected in foreign highways of the near future, but with 
the return of general prosperity there can be little 
doubt that the digested experience gained by the for- 
eign highway engineers participating in the tours will 
result in increased mileage of adequate highways. 

There are now many countries in Europe where it is 
necessary to stringently limit the size and weight of 
motor vehicles in use because the roads are not of a 
type to bear either large or heavy ones. Widening and 
improvement of these roads along American lines will 
go a long way toward removing these limitations. 


November 15, 1930 





Knowledge of what foreign countries may expect in 
the way of future traffic conditions, based on observa- 
tion of conditions in this country, will make for intel- 
ligent planning of future activity in highway 
construction. 

The delegates on the highway tours left Washington 
with a week of theoretical study at the International 
Road Congress behind them, a week of listening to the 
concentrated experience of the master highway engi- 
neers of the world. But this could have been experi- 
enced in any of the countries of the world where it 
was physically possible for the delegates to meet in 
congress. 

But by holding the sixth congress in the United 
States and making it possible for the delegates to see 
at first hand the necessity of marvelous accomplish- 
ments of American roadbuilders, inestimable good for 
the future development of world highways has been 
accomplished. 


Delegates Return "Richer" 


The delegates go back to almost every country of 
the world loaded with engineering data which will en- 
able them, other things being possible, to duplicate the 
accomplishments of the United States in highway 
building as the conditions of the several countries 
would warrant. 

As one delegate expressed it: “A highway engineer 
of resource and initiative, coming from a country 
whose highways were deficient, who made this tour 
and intelligently applied the information gained from 
it according to the necessities of his own country, could 
speedily make himself a very important figure in the 
life of that country.” 

He would indeed, in the short space of a month, given 
the necessary personal initiative, have acquired all the 
necessary background for a lifetime of accomplishment. 
More important, perhaps, if he were a wise man, he 
would have picked up from the American engineers 
that most significant of phrases, the one dominant and 
significant phrase which illumines all their talk of 
shop: _ 

“Give us the money and WE WILL BUILD YOU 
THE ROADS.” 





~* 


H. H. Kelly, Robert B. Bentley, chairman of 
the Florida Road Department; James J. Mur- 
phy of the State Department, and the author 
contemplate nature from different angles 
somewhere in Florida + + +° + + 
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Eight per cent of Used Cars Accounts 


for Seventy per cent of Trade-In Losses 


By Accumulated data from Standard 


Athel F. 


Denham 


ITH its standard accounting system—intro- 
\Y/ see seven or eight years ago—gradually 

accepted by more and more of its dealers, 
with statements coming through monthly, Chevrolet 
Motor Co. for some time has been in a position where 
averages could be arrived at, deviations from averages 
and their causes studied, and a basis of sound dealer 
operations developed. 

About a year ago Chevrolet further emphasized to 
its own organization the need for dealer profits by add- 
ing to the usual method of “rating” the value of the 
dealer (on the basis of percentage of prospective vol- 
ume handled) another rating based on the profit per 
car the dealer makes. As the scheme was set up, the 
Chevrolet field organization, its zones and regions and 
the field representatives’ territories were in turn rated 
on the basis of the percentage of profitable dealerships 
in that territory. A dealer not reporting was auto- 
matically considered as having a non-profit making 
establishment, this being the only safe means of in- 
cluding him in the general analysis. Moreover, from 
the dealer statements made available to the Chevrolet 
organizations it was possible to determine definitely 
the weak points of a dealer who was losing money and 
give specific attention to his particular problems with 
the minimum cost and maximum assurance of correct- 
ing the trouble in the shortest time. The Chevrolet 
accounting system, handled by Motor Accounting 
Corp., consists of three services, incidentally: an in- 
stallation service, monthly or quarterly contacting, and 
a forecasting service for larger dealers. 

Just what these various steps have accomplished 
for the Chevrolet Motor Co. might well be summarized 
from addresses made by various officials of the com- 
pany to several hundred dealers from the Detroit and 
Flint zones, assembled in Detroit, November 7, for the 
presentation to them of the 1931 line of Chevrolet pas- 
senger cars and trucks. 

“Sixty per cent of all Chevrolet dealers made some 
money during 1930, and 72 per cent of all dealers in 
multiple-dealer areas showed a profit,” H. J. Klingler, 
vice-president and general sales manager, stated. 

Dealer profit was the keynote of the meeting all the 
way through, whether the discussion dealt with new 
car sales, financing, servicing, trucks or used cars, and 
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Accounting System of Chevrolet 
point the way to used car profits 


Only Cars Sold Within 
Thirty Days Turn a Profit 


Per Cent Percentage 
of Cars Carried in Stock of Total Loss 
7I Less than 30 days _—~Profit 
15 30 to 60 days 14 
6 60 to 90 days 18 
8 Over 90 days 68 








Quick Sales Assure a 


Minimum of Expense 








No. of Times Reconditioning 
Carried in Stock in Shop Expense 
Under 30 days | $11.03 
30-60 days Il, 29.11 
60-90 days 2 36.48 
Over 90 days 3 44.16 
Prompt Reconditioning 
Helps Move Used Cars 
Time Interval 
Before End of Days Carried 
First Reconditioning in Stock 
4 days 30 days or less 
12 days 30-60 days 
24 days 60-90 days 
32 days Over 90 days 








Delayed Attention 
Creates Sure Losses 


Days Be- 

Days in’ fore Recon- No. of Times Gross 

Stock ditioning in Shop Loss 
321 233 7 102.16 
141 a0 9 38.29 
361 50 7 141.02 
286 55 4 91.16 
180 29 7 96.37 
179 66 5 69.67 
130 87 3 89.13 
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“management” was emphasized as the one factor need- 
ing the closest attention on the part of the dealer. But 
instead of dealing with the more ephemeral general- 
ities of such a subject, the speakers had concrete sug- 
gestions to offer based on facts obtained from the 
dealers themselves. 

Take the matter of used cars. “Eight per cent of 
the total number of used cars traded accounted for 
almost 70 per cent of the used car losses,” Mr. Klingler 
stated. C. L. Alexander, Great Lakes regional man- 
ager, discussing this subject, pointed out next how this 
8 per cent could be controlled. Mr. Alexander pre- 
sented to the dealers the results of an analysis cover- 
ing the trading of 6962 used cars. These trades were 
broken down on the basis of number of days the car 
was carried on the floor before resale, the amount of 
reconditioning expense against the number of days the 
car was carried, and the effect of putting off recondi- 
tioning. These are shown in the accompanying tables. 


Quick Turnover Saves Reductions 


These tabular examples were used to point out the 
necessity of more rapid turnover of used car stocks. 
The plea to the dealers voiced by Mr. Alexander was 
to give immediate attention to the disposing of the 
cars in stock longest, to assign a definite responsibility 
to someone for the moving of used cars in stock over 
30 days, and to recondition all used cars immediately 
upon receipt. To this Mr. Klingler added that the 
dealer should be his own appraiser, that he should be 
intimately acquainted with each and every detail of his 
business. Both speakers pointed out that the holding 
of a car in stock in the long run results in a greater 
reduction necessary to move it than would have been 
required in the first place. (From the examples given 
in the table one might almost say that for these cars 
the net loss increased on the basis of $10 for every 
month the car was carried.) 

To further emphasize the necessity for cutting used 
car losses by either increasing the gross profit (lower 
appraisals) or increasing efficiency by the elimination 
of non-productive overhead, Mr. Alexander pointed out 
that in 1930 the ratio of used car to new car sales 
increased considerably. Total Chevrolet dealer used 
car sales approximate 1,100,000 for 1930 to date, 
according to Mr. Alexander. 


Customer Satisfaction Important 


W. S. Knudsen, president and general manager, led 
off the addresses on service. “Customer satisfaction 
with the car following servicing is the most important 
part of service,” Mr. Knudsen stated. Continuing, he 
said: “This applies particularly to tuning up. A cus- 
tomer may forget the fact that the car did not come 
through in the promised time. Even an occasional 
overcharge will not affect him as much as: unsatisfac- 
tory service.” 

R. J. Pierce, manager of parts merchandising, stated 
that not enough attention was being given to appear- 
ance repairs. Fifty-two cars, according to Mr. Pierce, 
were sent out incognito with such appearance defects 
as broken glass, missing hub caps, dented fenders, 
broken headlight lenses, etc., and in only a very small 
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percentage of dealer shops was any effort made to sell 
the driver on repairing the damage or replacing the 
offending or missing part. “Super-service,” or better, 
“quick service,” including battery, brake, glass replace- 
ment, lubrication, fender bumping, radiator, duco, day 
and night service, came in for their part in the discus- 
sion. It is not only necessary to have the equipment 
for performing such service, but the customer must 
know it, Mr. Klingler pointed out. It must be located 
in the front of the shop where it will catch the eye. 
Designating “quick service” as the cream of the serv- 
ice business, Mr. Pierce said that this was the par- 
ticular work along with appearance maintenance which 
the dealer could profitably go after. “The customer 
generally ‘knows when he needs mechanical repairs, 
and selling effort might well be directed into other 
channels,” Mr. Pierce added. 

Discussing trucks, Mr. Knudsen announced that 
Chevrolet will build standard commercial bodies itself 
in the near future. These bodies as formerly will be 
stocked by branches, but the move made possible by 
the acquisition of the Martin Parry Co. will enable 
Chevrolet to stabilize truck prices by quoting complete 
trucks f.o.b. Flint, as with passenger cars. Mr. Kling- 
ler stated that this move was not being made with any 
intention of crowding out other body manufacturers. 
Sid. Corbitt, sales manager, Truck Division, added that 
the time when it would be possible to quote standard 
delivered prices, complete with bodies, was coming 
soon. 


Business Improvement Indicated 


B. M. Spaidal, vice-president and general manager, 
General Motors Acceptance Corp., discussed the ques- 
tion of extension of time payments for preferred risks, 
and stated that this type of paper was working out 
very well, and that his company was well satisfied 
with this class of work. “Cars are built to be deliv- 
ered and kept in the hands of users,” Mr. Spaidal 
stated, “and not to be returned or ‘sold’ to finance com- 
panies.” During 1929 and 1930, he said, G.M.A.C. has 
handled approximately $2,100,000 of retail financing, 
of which $1,800,000 was liquidated during that period. 
October paper, he stated, showed a marked improve- 
ment over September, indicating a general improve- 
ment in the industry as impending. 

And finally a statement made by J. E. Johnson of the 
dealer accounting section of Chevrolet might be men- 
tioned. “3400 Chevrolet dealers,” Mr. Johnson stated, 
“have reduced their expenses during 1930 by a total 
of $8,000,000.” 





T the suggestion of rubber manufacturers the 

German Automobile Standards Committee is en- 
deavoring to standardize pedal pads. A substantially 
elliptical pad of 60 mm. minimum and 82 mm. maxi- 
mum diameter (2.36 by 3.23 in.) has been suggested. 
The pad can be used with its long diameter either in 
the direction of the car axis or transverse thereto, and, 
the form being symmetrical, it can be reversed if the 
rubber covering of the pad should wear excessively 
on one side. The form is not a true ellipse but is 
bounded by four circular arcs of 1.02 and 2.28 in. 
radius: respectively. 
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Unique Equipment Developed for 


Sanitation Service in Europe 


Automotive manufacturers and public 


authorities work in close cooperation 
for improved methods in collection 
and transportation of refuse + + + 


and refuse has become quite common practice 

in Germany, with the result that several German 
manufacturers have devoted considerable attention to 
the design of such vehicles. One of the latest types 
is a gasoline-electric chassis equipped with a load-com- 
pressing and dumping unit introduced by the Faun 
Werke Gesellschaft of Nuremburg. The chassis is a 
Faun equipped with a six-cylinder Maybach engine 
developing 100 hp., coupled to a generator which sup- 
plies current to two electric motors. Chief interest in 
the vehicle, however, lies in the body construction and 
method of loading and unloading. 

The body has two compartments, a small receiving 
compartment hinged to the rear and a main compart- 
ment into which the refuse is gradually transferred 
into the larger one. When the receiving compartment, 
which has openings of various shapes to suit different 
forms of dust bins, becomes filled, the body is tilted 
forward to transfer the refuse to the main compart- 
ment. This is accomplished by a propeller shaft driven 
off the engine and actuating a pair of rollers which 
engage circular tracks on the front end of the body. 
Tilting takes about 30 seconds, and to completely fill 
the body the operation is repeated six or seven times. 

Dumping is accomplished by a two-stage screw col- 
umn mechanically operated from the engine. Because 
of the fact that the body has to be free to tilt both 
forward and backward, the lifting screw is not perma- 
nently secured to the body. Instead it is provided 
with claws which are automatically brought into en- 


| | and reuse has b dustless collection of trash 
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gagement with a toothed rack on the 

under side of the body. As the body 

is raised the small compartment, 

after releasing catches which hold it 

in place, gradually opens outward, 
allowing the load to be dumped in 1144 minutes. The 
maximum dumping angle is 48 deg. Bodies range in 
capacity from 210 to 420 cu. ft. 

A system of demountable dumping containers, de- 
signed to facilitate refuse and garbage collection from 
large business houses, hotels and apartments, evolved 
by Shelvoke & Drewry, Ltd., of Letchworth, England, 
is being used successfully in several English communi- 
ties. Besides expediting removal, the plan has saved 











The two illustrations above show the side 
and rear of the Faun gas-electric ash 
truck for dustless house-to-house collec- 
—s +. + 2 Fs 


Refuse removal by the container system 
as developed by Shelvoke & Drewry of 
Letchworth, England, is shown at the left 
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money and has been found very satisfac- 
tory from the standpoint of sanitation. 

The equipment consists of a number of 
containers, container stands and a Shel- 
voke & Drewry Freighter truck chassis 
fitted with a side-dumping hydraulic hoist. 
Two or four containers can be carried on a 
chassis, and each is mounted on four small 
wheels which engage with transverse rails 
on the truck chassis and similar rails on 
the stands. Thus when the chassis is 
drawn up beside one of the stands, the 
containers can be pushed by hand from 
one to the other, the stands being at the 
same height from the ground as the chas- 
sis. When four containers are employed, 
two are mounted on one dumping frame and, of course, 
dumped in unison. 

The containers are locked in position on the chassis 
when the latter is in motion, and they can be 
emptied at the dump either separately or together by 
a control that is conveniently placed and simple to 
operate. While shaped to meet individual require- 
ments, the containers are built entirely of steel, with 
air-tight covers on top and doors at each end, hinged 
from the top to allow refuse to be dumped. The 
capacity of the container is about 214 cu. yd. 


The plan of operation is simple. Single or double 
container stands are located throughout the territory 
to be served, and each of these is visited at least once 
a day by the truck. For example, the truck leaves the 
dump with two empty containers and calls at a one 
or two-container point. An empty container is trans- 
ferred to the vacant space on the stand and a full 
container takes its place on the truck. The same hap- 
pens at the next point and the truck then proceeds 
to the dump to empty the containers. Very little labor 
is required, as the driver and one helper can easily 
discharge the empty and load up with full containers, 
the operation taking only a few minutes. The company 
also makes equipment for larger operations, in which 
one large container is dumped from the rear, instead 
of several smaller units from the side. Otherwise the 
plan of operations is the same. 

Equipment for municipal purposes receives con- 
siderable attention in Germany. Manufacturers are 
stimulated to evolve all sorts of devices demanded and 
purchased by public authorities in the interest of clean- 
liness and sanitation. One of the more recent develop- 
ments in this field is a pit-emptying machine developed 
by the Daimler-Benz Co. of Gaggenau for the munici- 
pality of Leipzig. 

The machine operates on the vacuum principle. 
Suction pipes are placed in the pit and the air is then 
exhausted from the tank. The resulting vacuum draws 
mud and dirt from the pit into the tank. The air pump 
used is of the water-cooled rotary type, has a capacity 
of 10,500 cu. ft. per hour, and is driven from the truck 
engine through a power take-off. For discharging the 
contents of the tank it provides a positive pressure of 
15 lb. per sq. in. The vacuum method is employed 
because it is. difficult to pass liquids carrying a large 
amount of non-liquid materials through a regular 
pump. 
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Mercedes-Benz 5-ton tank truck for emptying manholes 


The tank is mounted on the chassis so as to slope 
down toward the rear at an angle of about 10 deg., 
and it is fitted with two baffle plates to limit surging 
of the contents while the truck is in motion. It is 
also provided with a dome in which there is a screen 
to prevent foreign matter from getting into the air- 
discharge pipe. 


Automobile Prospects 
In French Near East 


OME interesting sidelights are thrown on the use 

of automobiles in those states of the Near East 
which are under French mandate by a consular report 
published by the Moniteur Officiel recently. 

In these states, where up to the beginning of the war 
there were hardly a dozen cars in service, the move- 
ment has made considerable headway in recent years. 
At the beginning of 1919 the number of cars in use 
was 25, and toward the end of that year about a hun- 
dred cars of American origin were imported from 
Egypt. From that time on the number of cars in 
service grew without interruption. In 1921 in Great 
Lebanon alone there were 1000 cars; in 1923, 1300; in 
1926, there were 3700 passenger cars and about 250 
trucks in the whole of Syria, and in 1928 the number 
exceeded 6000. 

The outlets in these countries therefore are of con- 
siderable importance, not so much for passenger cars 
as for trucks, and other business vehicles. 

One of the principal reasons for this comparatively 
rapid development of automobile traffic in the Near 
East is to be found in the fact that the total length 
of railways in the states under French mandate does 
not exceed 400 miles, whereas the total length of the 
public road system is 2800 miles, of which about 2200 
miles are hard-surfaced roads and are negotiable at 
all seasons of the year, and 600 miles are practicable 
seven months in the year. 

Prospective buyers consist chiefly of two classes of 
persons, those who wish to engage in a transportation 
service and those who want a car for their personal 
use. The latter class constitutes hardly one-tenth of 
the total number of purchasers. The report points out 
that the predominant commercial use of motor vehi- 
cles is one of the chief reasons for the preference 
given to American cars. 
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Qualities Desirable in Motor Fuel 


Defined by Dr. O. C. Bridgeman 


~ GOOD fuel is a fuel which gives 

the optimum engine performance 
considering all conditions of operation,” 
said Dr. O. C. Bridgeman of the Bureau 
of Standards in his talk on “Fuels for 
1931” before the Philadelphia Section 
of the S.A.E. recently. The quality of 
the fuel depends to a considerable de- 
gree on the conditions under which it is 
used, and a fuel that is good for an 
automobile engine may not be entirely 
satisfactory for use in a tractor, marine 
or Diesel engine. 

Dr. Bridgeman said he considered 
the following tests most important as 
indicating the general qualities of the 
fuel: 


Starting 
Distribution 
Acceleration 
. Crankcease dilution 
Sulphur content 
Vapor lock 
Detonation 
Gumming 
Much emphasis is often placed on 
superior power and mileage, but these 
factors vary only very slightly with 
different grades of gasoline. Under 
normal operating conditions and with 
the same carburetor setting, the mileage 
per gallon obtainable with the different 
grades of fuel on the market varies only 
by about 1 per cent, and the differences 
in power output are not much greater. 
Dr. Bridgeman also referred to the 
complaint often made that there is 
water in the fuel. He said any water 
held in suspension by the fuel is filtered 
out at some point of the line to the 
carburetor, and gasoline will dissolve 
very small amounts of water only, about 
one part in 10,000. If much water gets 
into the fuel system it is most likely 
from condensation of atmospheric mois- 
ture in the vacuum tank or main tank. 
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Selection of fuel depends, to a considerable degree, 
on the conditions under which it is to be used 


The most difficult problem confronting the refiner 
is to make gasoline that will satisfactorily meet the 
requirements of all different types of equipment. If 
all of the fuel were to be burned in the same power- 
plant the problem would be comparatively easy. In 
judging the quality of the fuel you have to consider 
the equipment it is being used in. The fact that dif- 
ferent equipment requires fuels of different character- 
istics has led to the marketing of so-called 
premium fuels, which differ primarily from non- 
premium fuels with respect to their anti-knock 
qualities. The premium fuel of any particular refiner 
is always better than his non-premium fuel, but in 
some cases the non-premium fuel of one refiner 
actually is better from the anti-detonating standpoint 
than the premium fuel of some other refiner. 

A number of the properties of gasoline listed above 
are related to its volatility. This is now always de- 
termined by the distillation test, the results of which 
are plotted on a coordinate diagram in which distances 
along the horizontal axis represent percentages evapor- 
ated, and distances along the vertical axis, temper- 
atures. By plotting percentages evapororated, account 
is taken of the vapor lost during the distillation, which 
was not the case with the older method using per- 
centages distilled. 


Ten Per Cent Point of Fuel 


Engine starting ability is closely related to the 10 
per cent point of the fuel, that is, the temperature to 
which it must be raised before 10 per cent has passed 
over. Roughly, the lowest atmospheric temperature at 
which an engine can be started with any grade of fuel 
is 140 deg. Fahr. below the 10 per cent point of that 
fuel. Starting, of course, is dependent also upon engine 
characteristics, and particularly upon the mixture sup- 
plied by the carburetor. 

Vapor lock is a vapor-pressure phenomenon and is 
dependent almost entirely upon the vapor pressure at 
the temperature of the fuel at the point where the 
vapor lock occurs. If the fuel is well stabilized and thus 
deprived of all of the propane which it may have con- 
tained in the first place, the tendency to cause vapor 
lock is also related to the 10 per cent point. Propane 
is absolutely undesirable in gasoline. In determining 
the most desirable 10 per cent point we have to make 
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a compromise between ease of starting and tendency 
to cause vapor lock. The design of the fuel system, 
of course, plays a great part in connection with vapor 
lock, and Dr. Bridgeman expressed the opinion that the 
adoption of fuel pumps had been more responsible for 
the epidemic of vapor lock troubles in recent years 
than any changes in fuel characteristics. In some cars 
the fuel in the carburetor bowl occasionally reaches a 
temperature of 200 deg. Fahr., which is higher than 
the boiling point of practically all modern fuels. If 
the automobile designer can so arrange matters that 
the fuel in the line ahead of the metering orifice does 
not rise to a temperature of more than 30 deg. above 
atmospheric temperature, he has done his part, and be- 
yond that it is a refiner’s problem. 


Acceleration and Distribution 


Acceleration is dependent upon the range between 
the 10 per cent and the 50 per cent points of the fuel, 
but it also depends upon so many other factors that 
it is hard to generalize upon this subject. Proper dis- 
tribution is dependent upon the range between the 50 
per cent point and the 90 per cent point. If the tem- 
peratures over this range are low and if plenty of heat 
is applied to the manifold, the volumetric efficiency is 
apt to be rather low. 

Crankcase dilution is related to the 90 per cent 
point of the fuel. Since the mixture entering the 
cylinders is wet, some of the raw fuel contained will in- 
evitably get into the crankcase. The carburetor and 
the amount of heat supplied to the manifold are con- 
trolling factors in the wetness of the mixture while 
crankcase ventilators assist in removing the gasoline 
from the oil. 

Detonation also is both a fuel problem and a com- 
bustion-chamber design problem. Fuel tests with re- 
lation to anti-knock value are in a rather chaotic state 
at the present, there being almost as many types of 
fuel-test engines as there are different designs of pas- 
senger-car stock engines. One important step forward 
has been the establishment of a standard reference 
fuel. The design of a standard test engine is being 
worked upon and once this has been completed there 
remains a study of the relation between the results 
obtained in laboratory tests and detonation on the road. 
In general, detonation increases with the compression 
ratio, but the design of the combustion chamber also is 
an important factor. 


Gum Determination 


When engine builders began to increase the compres- 
sion ratio of their engines, a demand arose for fuels 
of higher anti-knock value, and the refiners then used 
more and more cracked fuels. These fuels are some- 
what unstable and while in storage give rise to the 
formation of gummy materials. Gum formation is 
related to the oxidation of certain hydrocarbons in the 
fuel. Up to the present the amount of gum in gasoline 
has been generally determined by evaporating a 
definite quantity of it in a copper dish under specified 
conditions and weighing the residue. However, two 
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more recent methods, developed by the Laboratory 
Staff of the Bureau of Mines and the Standard Oil 
Company of New Jersey, respectively, give results that 
are a more accurate index as to whether or not trouble 
from gumming is likely to be experienced on the road. 
There is need for a study of the amount of gum which 
is permissible in gasoline without running the risk of 
getting too much deposit in the manifold. Gum, as 
stated, is formed by an oxidation process, and there 
are some substances which when added to the gasoline 
will act as inhibitors of gum formation, thus prolong- 
ing the permissible storage period. 

Sulphur in the fuel is objectionable because it tends 
to form sulphuric acid in the crankcase and thus to 
cause crankcase corrosion. It is quite possible, how- 
ever, that the present limit of 1/10 of one per cent on 
the sulphur content might be raised somewhat under 
certain conditions without any serious harm, thereby 
lowering the cost of refining. 

In the discussion the point was raised that while 
the vacuum tank might act as a stabilizer and get rid 
of the propane during periods of inaction, at the same 
time it would make engine starting more difficult. 
Dr. Bridgeman said that the easiest way to get rid of 
gum deposits in manifolds was to wash them out with 
either acetone or benzol. This in reply to a question 
as to whether there were substances that would keep 
the gum dissolved. 


Initial and End Points of No Importance 


It was also brought out in the discussion that the 
initial point and the end point of the distillation curve, 
to which great importance was attached in times past, 
are of really no significance in connection with the 
performance characteristics of the fuel. Hereafter 
anti-knock values will be expressed for the most part 
in octane numbers; the greater the octane number of 
a fuel the higher its anti-knock value. Most of the 
present-day commercial fuels have octane values of 
from 50 to 75. 

Some of the aircraft engine men present raised the 
question of vapor lock on aircraft, stating that 
crashes are frequently ascribed to this cause. Dr. 
Bridgeman said that many cases of vapor lock are 
commonly attributed to a choked fuel line. Where 
vapor lock actually occurs on aircraft it is frequently 
due to starting with a fuel supply at rather high tem- 
perature and climbing to a high altitude in a short 
time, during which the temperature of the fuel supply 
may drop not more than 5 deg. We then have a com- 
bination of fuel at relatively high temperature and a 
low outside pressure, which, of course, favors vapor 
lock. The remedy for this trouble is an additional 
radiator—for the fuel. 

With a propane-free fuel having a 10 per cent point 
above 140 deg. Fahr. there is no danger of vapor lock 
with most types of equipment. If vapor lock should 
occur on a car having vacuum fuel feed, it should be 
looked for in the line from the vacuum tank to the 
carburetor; if on a car with pump feed, on the suction 
side of the pump, and in a Ford—if vapor lock should 
ever occur in it—in the carburetor bowl. 
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Side view of the new 21-passenger Ford bus with Fitzjohn body 


Light Weight, 21-Passenger Bus Body 
Shown on Standard Ford AA Chassis 


HE Ford Motor Co. has been exhibiting during the 

past few days a 21-passenger parlor: coach bus 
mounted on the Standard Ford AA 157-in. wheelbase 
chassis at the commercial exhibit in the Highland 
Park plant, Detroit. The body is a product of the 
Fitzjohn Mfg. Co. of Muskegon, Mich., and for the 
parlor coach lists at $1,900 complete, with spare tire, 
interior luggage racks, ornamental grille, window 
valances, Hunter roll type sign, rear drum sign, auto- 
matic windshield wiper, rear view mirror, interior 
mirrors on pillars, Kysor fresh air funnel type heater 
and Nichols-Lintern ventilators. The bus is also 
available as a school variety for 31 passengers listing 
at $1,520 for the body. Dealer discount is 20 per 
cent. 

Outstanding features of the bus are a comfortable 
accommodation for 21 passengers, all facing for- 
ward, and light weight. While seat spacing is 29 in., 
specially designed Ypsilanti Reed Furniture seats 
with thin backs produce the equivalent of approxi- 
mately 31 in. spacing. Complete body weight for the 
parlor coach is 2700 lb., giving a total vehicle weight 
of 5800 Ib., the school bus weight being 5350 Ib. 

Body construction is of the composite type with 
ash and metal framing and 22 gage sheet steel out- 
side panels. The roof is of the slatted type, exterior 
covering being of oiled duck. Wheel housings in 
the bus are low enough so that there is no inter- 
ference at seats near the housings. Interior side 
panels are of Masonite with fabric leather roof cover- 
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ing on the parlor coach. The emergency door is 
located at the left rear. Window sash is of a new 
variety, being made of “Galvaneel,” manufactured 
by O. M. Edwards Co. This metal is a sheet steel 
which has been galvanized in such a manner as to 
impregnate the steel rather than merely coat it. It 
produces an unusually light weight window. 

Headroom in the bus is 70 in., so that it can be 
used also as a street-car type with the elimination 
of interior luggage rack and substitution of hand- 
rails. Interior lighting in the bus exhibited was by 
means of two 21 candle-power dome lights. A tool 
compartment is provided under the hinged driver’s 
seat with provision for a padlock. The spare wheel 
is carried at the front of the body on the left side, 
between it and the front fender. 

Belt length of the body is 196 in. with a belt width 
of 86 in. The cowl and dash assembly is the same 
as that furnished regularly with the Ford chassis, 
making possible the mounting of these bodies by 
dealers locally. The windshield is of one piece plate 
glass and hinged for ventilating purposes. Military 
style front end treatment with cadet visor is used 
with window eaves around the side, contributing to 
smart appearance. The entire rear end of the body, 
including top roof corners, are of metal construction. 

Floor covering is of linoleum. A regulation tubular 
steel rear bumper and side bumpers of single bar cold 
drawn steel are provided. Folding doors for urban 
transportation are available if desired. 
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NEW DEVELOPMENTS—Automotive 








Speedmatic Saw, Type K-9 


HE Porter-Cable-Hutchinson Corp. (formerly 

Porter-Cable Machine Co. and the Hutchinson 
Manufacturing Co.), Syracuse, N. Y., recently 
placed on the market a new hand-power saw, the 
Speedmatic Saw, Type K-9. Although similar in 
general appearance to their Type K-8, the new 
unit is mechanically different, being of the gear- 
driven type. The motor is 144 hp., geared to the 
drive arbor through hardened spiral gears having 
a reduction ratio of 21/7 to 1. This drives the 
9-in. saw blade at an unusually high speed, 5000 
r.p.m. free speed and about 4000 r.p.m. under 
average cutting loads. At this high speed it is 
possible to rip a 3-in. plank 12 ft. long in 1 min.; 
cross-cut 3 x 6 in 2 sec.; cross-cut a 2x 12 in 4 sec. 
Both depth and angle adjustments are easily made 





by turning a thumbscrew. The former has a 
134-in. travel and any angle up to 45 deg. can be 
secured, the scale being graduated in 5 deg. 

The motor is cooled by a large turbine fan 
which draws the air in through the commutator 
and expels it through the saw housing and also 
a special opening to blow the dust away from the 
cutting line. A swing guard completely covers 
the blade at any angle, opening easily when cut- 
ting and snapping immediately into place when 
finished. 

Weight, 23 lb.; overall length, 12% in.; width, 
934 in.; height, 114% in. 


Electric Lift Trucks 


HE illustration shows the extreme range of 
electric industrial trucks as built by the 
Elwell-Parker Electric Co., Cleveland, Ohio. The 
small machine, the Type EQ, resting on the plat- 
form of the larger machine, is rated 3500 lb. The 
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larger machine, Type EY. Capacity 20,000 lb. 

The “EQ” is one of the smallest standard size 
lift trucks on the market. Its overall width is 
29 in., height 49 in., length 36 in. It will pass 
through openings only slightly wider than an 
office chair, and will easily turn corners in 51-in. 
runways. 

It is normally rated at 134 tons, but it still re- 
tains many features of the Elwell-Parker three, 
five and ten-ton mill type lift trucks. Rated speed 
is three to five miles per hour, 275 to 450 ft. per 
min. 

One outstanding performance of Type EY 
unit is to unload 40 tons of sheet metal from a 
freight car in 20 minutes. The articulated tan- 
dem axle with four steered wheels beneath the 


platform assures proper distribution of floor 
loading. 


Model AA Monarch 


High Speed Lathe 


HE newest High Speed Lathe is the Model 

“AA” lathe, 16 in. x 6 ft., the latest develop- 
ment of The Monarch Machine Tool Company, 
Sidney, Ohio. The special features of this new 
unit are: Timken bearings throughout; auto- 
matic length feed stops; any type of tool equip- 
ment desired, including automatic facing attach- 
ment, multiple tool rests, etc. Spindle operates 
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at speeds ranging up to 3000 r.p.m. and higher. 

Designed for manufacturing purposes, this 
lathe is intended to machine such pieces as can 
be h&Andled most economically at a high rate of 
speed with tungsten-carbide tools. 

Either a DC variable speed motor or an AC 
multi-speed motor can be mounted in the large 
cabinet base which is provided with louvers for 
ventilation. Drive is direct to spindle by multiple 
V belts running up between the walls of the bed. 
Drive from spindle to quick change feed box is 
made by either silent chain or multiple V belts. 


Newton Unit Head Miller 


HE Newton M-38 Unit Head Miller with indi- 
vidually driven heads has been placed on the 
market by the Consolidated Machine Tool Corp. 
of America, Rochester, N. Y. The machine shown 





here has two horizontal heads, but it can be fur- 
nished with a cross-rail and vertical heads where 
desired. It is available in various widths, table 
travels, spindle arrangements, etc. 

The use of individual direct gear connected 
motor drive for spindle heads permits spindle 
speed to either head independent of table feed. 
Either one or both heads can be operated with 
separate push-button control. Spindles are ad- 
justable both vertically and horizontally. 

Table feed is of the oil gear hydraulic type 
originating from oil gear pump driven by sep- 
arate motor. 

Control is simple, consisting of one lever which 
is of five-point control, giving feed in either direc- 
tion or reversing power rapid traverse with neu- 
tral position for stopping the table. 

The machine is rigid, with deep section up- 


rights capable of taking heavy milling cuts. Unit 


heads completely inclose drive gears, which run 
in oil, while all bearings are lubricated from a 
centralized oiling system. 
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Namco Stationary Die 


HE Namco “DS” self-opening die head, with 

circular chasers, designed for use on screw ma- 
chines, turret lathes and other machines with non- 
rotating die holders—has been developed by the 
National Acme 
Co., Cleveland, 
Ohio. It embodies 
all the features, 
and is supplemen- 
tary to the recent- 
ly announced 
Namco “DR” 
type, which is for 
use on machines 
with revolving 
spindles. 

Like the “DR” 
die, the type “DS” 
has quick remov- 
able circular 
chasers that are 
said to permit 
long runs between 
grinds. “DS” and “DR” chaser blocks and 
chasers are interchangeable for the corresponding 
die sizes. Further, any one chaser of a set may 
be replaced without the necessity of replacing the 
entire set. 

The chasers are located by serrated steel but- 
tons, and each chaser is held to its block by a hol- 
low head screw. Chips shoot out ahead of the 
chaser, and close-to-shoulder threading is made 
safe by the positive action of the die in opening. 
One of the features of this die is the ease with 
which the chasers and blocks may be removed. 

The “DS” die is built in the following sizes: 
32 in., 9/16 in., 13/16 in., 1 in., 15% in., 2% in. 
and 334 in. 





High Speed Drilling 
Machine Improved 


CCORDING to a recent 
announcement by the 
High Speed Hammer Co., Inc., 
Rochester, N. Y., they have 
introduced a pedestal mount- 
ing for their Model R-53 high 
speed sensitive drilling ma- 
chine which has been available 
heretofore only as a bench 
type. This mounting also pro- 
vides some additional features 
including foot pedal control 
and a three-speed pulley at- 
tachment which provides spin- 
dle speeds of 1500, 3000 and 
6000 r.p.m. 
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Canadian Exports 


Improve Slightly 


September Figures 
Show 16 Per Cent 
Increase Over August 


WASHINGTON, Nov. 12—In Septem- 
ber, 1930, passenger cars and trucks 
valued at $1,878,525 were exported 
from Canada, according to the Auto- 
motive Division, Bureau of Foreign 
and Domestic Commerce. This figure 
represents an increase of 16 per cent 
over the August valuation of $1,618,- 
517, although a decrease of 42 per cent 
from exports in September, 1929, 
which totaled $3,257,037. 

September production amounted to 
7957 units, the lowest number reported 
for any month of the year to date. 
This output was 19 per cent under the 
total for the previous month and 42 
per cent less than the number pro- 
duced in September of a year ago. 
According to the Dominion Bureau of 
Statistics’ monthly index number on 
motor vehicle production, the Septem- 
ber rate of output in the Canadian 
automobile industry was 58.9 per cent 
below the normal for that month. 


Gets Tax Refund 


CHICAGO, Nov. 11—Refund of $78,- 
965 to the Advance-Rumley Co. of 
La Porte, Ind., for over-assessments 
in 1916, 1917 and 1920, was announced 
last week by the Federal Internal 
Revenue Bureau in Washington, D. C. 


A.E.C. to Increase Capital 


LONDON, Oct. 27 (by mail) — The 
directors of the Associated Equipment 
Co. have decided to increase the capi- 
tal of the company from £1,000,000 to 
£1,500,000 by the issue of additional 
ordinary shares. 


Ford Produces 78,347 


DETROIT, Nov. 12—World produc- 
tion of Ford cars and trucks during 
the month of October was 78,347. Of 
this number 69,102 were produced in 
United States plants. 


Charles M. Eddy Killed 
CHICAGO, Nov. 11—Charles M. Eddy, 
president of the R. M. Eddy Foundry 
Co., was killed by monoxide gas fumes 
yesterday. He was 60 years old. 
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The News Trailer 


By Herbert Hosking 











And then there was W. A. Allen, John- 
son City (Tenn.) Chevvy dealer, who 
took $50 cash and twelve suckling pigs 
in trade for a used Chev ...a cow 
was down payment on another... 
the livestock market is very quiet, 
according to Mr. Johnson * * * W. P. 
Chrysler, Jr., was appendectomied 
Sunday, the ninth, before W. P. could 
reach the hospital by special train, and 
car ... resting comfortably * * * 
with removal of Chambers Motor Co., 
Fordagency, Louisville is without a 
downtown autosalestation * * * glass 
radiator emblems are the newest gad- 
gets in Europe .. . mascot emblems 
in metal and Duco are also seen * * * 
Los Angeles is the second rubber 
center, according to its C. of C. * * * 
60 hr., 51 min. is the latest transcon- 
tinental automobile record, set by 
Cannonball Baker in a Stutz * * * C. L. 
Fyon, pres. Montreal Motorists, sug- 
gests government financed school to 
make better drivers * * * Eddie Stin- 
son is out visiting his dealers by air 
* * * General Motors Inst. Technology 
O-Michigan “B” 60, or something like 
that; game played Saturday, Nov. 8 
* * * directors of the Leyland Motor 
Truck Co., Lancashire, Eng., will be 
asked to establish a Canadian plant 
* * * more and larger cuspidors are 
sadly needed in some Detroit plants 
* * * Krupp steel may plant in Canada 
too * * * the Detroit vehicular tunnel 
is the third try; the first was at- 
tempted in 1871... workers on it quit 
because of sulphur gas pocket under 
river and no more could be employed 
* * * Montreal department store is 
selling the Austin ... no extra cost 
for Christmas boxes * * * C. H. Me- 
Aleer is among the flying executives 
... E. L. Cord goes most everywhere 
by plane * * * M. L. Pulcher, Federal 
pres., sailed last week on the Leviathan 

. Harry Dodge, European mgr. 
Graham returned this week on the 
Albert Ballin with Mrs. Dodge * * * 
Ford has assembled 10,000 in the 
Chilean plant * * * Billy Arnold has 
been officially declared AAA racing 
champ for 1930 . . . Shorty Cantlon 
was second in the money and Bill (Dirt 
Track) Cummings was third .. . the 
boys got gold medals . . . Arnold’s 
with diamonds. 
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General Motors Corp. 


Plans No Salary Cut 


Prosperity Founded on 
Maintenance of High 
Wage Scales, Says Sloan 


NEW YORK, Nov. 12—General Mo- 
tors Corp. has not reduced salaries or 
wages of its personnel, and no action 
of the sort is contemplated, according 
to a statement by Alfred P. Sloan, 
Jr., president, in a letter to the cor- 
poration’s stockholders mailed Tues- 
day. Mr. Sloan’s statement, in part, 
follows: 

“General Motors has not reduced 
either salaries or wages and it is my 
hope that no readjustment of that 
character will be necessary. To my 
mind it is important for industry to 
appreciate the fact that the prosperity 
of the United States is founded on a 
high wage scale. To reduce the wage 
scale would, in my judgment, not only 
delay the return of more normal times 
but would put a limit, and an unneces- 
sary limit, on the future prosperity of 
the country. 

“The corporation’s course regarding 
dividends must necessarily be deter- 
mined from time to time as action be- 
comes necessary.” 

The number of stockholders in the 
corporation has increased during the 
third quarter from 249,175 to 261,417. 


Brockway Elects Black 


NEW YORK, Nov. 12—Brockway Mo- 
tor Truck Corp., at a recent meeting 
of the board of directors, elected 
Robert F. Black president and direc- 
tor, and George A. Brockway chair- 
man of the board. 

Mr. Black has been associated with 
the truck industry about 18 years, as 
vice-president of Mack International 
Motor Truck Corp., until about a year - 
and a half ago. 

In a statement issued by the board 
of directors, it was pointed out that 
October sales of the corporation 
showed a considerable increase over 
sales of the preceding month. 


Timken Axle Declares 


DETROIT, Nov. 11—Timken-Detroit 
Axle Co. has declared regular quarter- 
ly dividend of $1.75 on preferred stock, 
payable Dec. 1 to stock of record 
Nov. 20. 
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Sir Percival Perry 


Comes Over 


Sir Percival Lea Dewhurst Perry, 
president of Ford Motors, Ltd., of Eng- 
land, accompanied by Lady Perry, Dr. 
Hauss and Mr. Dellfuss (with Mrs. 
Dellfuss), connected with Ford Euro- 
pean activities, arrived Nov. 11 on the 
S.S. Bremen for a business trip to this 
country. The party will proceed 
immediately to Detroit and to the Ford 
plant at Dearborn. 


Allen Becomes Secretary 


T. E. Allen, who has been acting as 
secretary of the contest board, Amer- 
ican Automobile Association, has been 
appointed permanent secretary, fol- 
lowing a recent meeting, according to 
an announcement from Ernest N. 
Smith, executive vice-president of the 
A.A.A. 


Ivey Succeeds Coyle 


E. W. Ivey has been appointed comp- 
troller of the Chevrolet Motor Co., 
succeeding M. E. Coyle, who recently 
became vice-president of Chevrolet. 
Mr. Ivey has been with the Chevrolet 
Motor Co. since 1912 and most recent- 
ly was resident comptroller of the 
Flint plant. 


N.A.C.C. Appoints Butler 


Arthur C. Butler has been appointed 
by the National Automobile Chamber 
of Commerce to the staff of the Motor 
Truck Division, in charge of Edward 
F. Loomie. He will engage in promo- 
tional work. 


White Shifts Holliday 


J. R. Holliday, formerly branch man- 
ager of the White Co. at Reading, Pa., 
has been appointed district manager 
in Detroit, according to an announce- 
ment by F. E. Triebner, manager of 
the central region. 


Ex-Cell-O Shifts Two 


Oscar Lorange is now representing, the 
Ex-Cell-O Aircraft and Tool Corp. in 
New England, working out of the New 
York office. William H. Scheer is 
-working out of the Dayton office and is 
located in the Cincinnati territory. 


Burbank Succeeds O'Brien 


The American Hammered Piston Ring 
Co. announces the appointment of 
G. R. Burbank as Eastern manager to 
fill the vacancy caused by John C. 
O’Brien’s resignation. 


Harger Joins Phelps Agency 


Rollin N. Harger has joined the De- 
troit advertising agency of George 
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Harrison Phelps, Inc., as vice-presi- 
dent. For the past four years Mr. 
Harger has been associated with 
Willys-Overland interests, for the 
corporation and also as personal rep- 
resentative of Mr. Willys. 

Previous to this he was managing 
director of Dodge Brothers, Britain, 
Ltd., Mr. Harger was formerly adver- 
tising manager of the Saxon Motor 
Car Co. and became director of adver- 
tising for Dodge Brothers in 1921 
when Mr. Phelps left that position to 
found the agency bearing his name. 


Fisher Heads Committee 


Lawrence P. Fisher, president of 
Cadillac Motor Car Co., has been ap- 
poirited by Mayor Frank Murphy to 
head an unofficial committee of five 
to manage the city airport. 


DiVco Names McKeough 


The appointment of J. K. McKeough 
as vice-president directing sales of the 
DiVco-Detroit Corp. has been an- 
nounced by John Nicol, president. 


Imperial Prices Raised; 


Chrysler Ships 12,812 © 


DETROIT, Nov. 11—Chrysler Corp. 
has increased the list prices of three 
models in the Imperial Eight line by 
$250 each. The new prices are as 
follows: 
Five-passenger sedan ..... $2,745 
Close-coupled sedan ...... 2,845 
Seven-passenger sedan . 2,945 
Chrysler Corp. shipments for Oc- 
tober totaled 12,812 units, a reduction 
of 18 per cent from September. First 
10 months of 1930 shipments showed 
decline of 40 per cent, compared with 
corresponding period of 1929. 


Nutt Joins Borg and Beck 


DETROIT, Nov. 12—Harold Nutt, for- 
merly chief engineer of Durant Mo- 
tors, has joined the Borg & Beck divi- 
sion of the Borg-Warner Corp., as 
director of engineering. He will be 
located in Chicago. 


Trico Elects Schoelkopf 


CHICAGO, Nov. 11—Paul A. Schoel- 
kopf, president of the Niagara Hudson 
Power Co., has been elected a director 
of the Trico Products Corp., succeeding 
William J. Tully, deceased. 


Dodge Boat Names 16 Dealers 
NEW YORK, Nov. 12—Horace E. 
Dodge Boat and Plane Corp. has an- 
nounced the appointment of three new 
distributors and 16 dealers. 





Steel Backlogs Gain, 
Prices Show Firmer 


Copper Market Bullish 
as Curtailment Looms 


NEW YORK, Nov. 138—The week’s 
developments in the steel market were 
of a highly constructive character. 
The leading interest’s unfilled tonnage 
statement issued on Monday disclosed 
a gain of 57,425 tons as of Oct. 31. 
The other development was formal 
announcement by the Carnegie Steel 
Company that its minimum price on 
current business in steel bars, shapes, 
and plates is 1.60 cents, Pittsburgh. 

Carnegie’s action implies no advance 
in price, but is looked upon as the first 
step in the price stabilizing policy that 
of late has been so much talked of. 
Finishing mills continue to operate 
along little changed lines. Broadening 
of manufacturing schedules by some of 
the leading motor car interests causes 
sheet rollers to hope that they will be 
able to bridge the gap between now 
and first quarter 1930 buying without 
having to step down their prevailing 
operating rates any further. 


Pig lron—Foundry melt shows little 
change. One of the sales agencies re- 
ports that Chicago district melters were 
more inclined to cover in part their first 
quarter 1931 requirements than were those 
in other sections. Market prices show 
no change. 


Aluminum—Routine conditions continue, 
prices being entirely unchanged. 


Copper—Reports that world production 

would be curtailed to the extent of 15 
per cent or 20,000 short tons a month as 
the result of the conferences between 
American, Canadian, and South African 
producers, caused a bullish undertone in 
the copper market at the beginning of the 
week. Some American producers were 
reported unwilling to sell at prevailing 
prices. 
_ Tin—Consuming demand is somewhat 
improved. Straits tin was quoted at 25% 
cents at the opening of the market this 
week. 

Lead—Quiet and unchanged. 

Zinc—Steady and unchanged. 


Favor Brake Inspection 


NEW YORK, Nov. 12—Russell Mfg. 
Co. has conducted a survey of state 
motor vehicle commissioners and finds 
that 86 per cent of them report in 
favor of periodic brake inspection as 
an important means of reducing traf- 
fic accidents. 


Heads Oakland Division 


DETROIT, Nov. 11—Announcement 
has been made by Oakland Motor Car 
Co. of the appointment of H. M. 
Stephens as sales manager in charge 
of the western division. Until re- 
cently he was sales manager of the 
Cadillac Motor Car Co. 


Williams Plans Addition 


BUFFALO, Nov. 11—J. H. Williams 
& Co. has issued contracts for the ad- 
dition of 30,000 sq. ft. of floor space 
to its plant here. The new space will 
be used for additional heat-treating 


facilities and for storage and assem- 
bly. 
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Begins Campaign 
For Foreign Sales 


Overseas Club Sponsors 
Merchandising Effort 


NEW YORK, Nov. 12—A world-wide 
merchandising campaign, designed to 
increase sales of American replace- 
ment parts and garage equipment in 
overseas markets, got under way Mon- 
day, with the mailing of 7000 broad- 
sides by the Overseas Automotive 
Club. The campaign is being directed 
to distributors and agents for Amer- 
ican manufacturers, and calls atten- 
tion to the profits to be gained from 
the automotive service and replace- 
ment markets. 

The campaign is progressing under 
the direction of P. F. Baillet, president 
of the Overseas Automotive Club; 
P. A. Karl, export manager, Brunner 
Mfg. Co., Utica, N. Y., and George 
Quisenberry, editor of El Automovil 
Americano and The American Auto- 
mobile (Overseas Edition), who con- 
stitute the merchandising committee 
of the Overseas Automotive Club. 


Ohio Employment 
Drop Seasonally 


COLUMBUS, OHIO, Nov. 12—Ac- 
cording to recent compilations of the 
Bureau of Business Research of Ohio 
State University, the volume of em- 
ployment in the automobile and auto- 
motive parts industries in Ohio in 
October was 5 per cent less than in 
September this year, which is the 
usual employment decline shown over 
a five-year period. October employ- 
ment was 20 per cent less than in 
October, 1929. 


Olympia Attendance Better 
LONDON, Oct. 27 (by mail) — The 
attendance of paying visitors to the 
Olympia Show just concluded was 
lower than last year, but the decline 
was on a much smaller scale than dur- 
ing the preceding years, as the follow- 
ing figures show: 


Se ere ee 275,222 
PT ere 253,267 
BE cbp¢ san’ eeakoewsea 227,474 
SO oo sicc dante siwphed te 224,091 


Organizes Research Body 


NEW YORK, Oct. 24—The Engineer- 
ing Foundation, at a meeting held in 
New York recently, organized the edu- 
cation research committee for the pro- 
motion of engineering education. Dr. 
Harvey N. Davis, president of Stevens 
Institute of Technology, representing 
the American Society of Mechanical 
Engineers, is chairman of this com- 
mittee. 


Chrysler Display Shows All Units 


NEW YORK, Nov. 11—Chrysler Sales 
Corp. has established a consolidated 
showroom for all the Chrysler units in 
the Chrysler building. 
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Atlas Reorganizes Plant 


DETROIT, Nov. 10 — Taking advan- 
tage of the recent slack period in pro- 
duction, the Atlas Drop Forge Co. of 
Lansing has rearranged its entire 
plant, including the expenditure of 
$250,000 for new equipment and re- 
building existing equipment. 


Chase Discusses 


Transmissions 


PHILADELPHIA, Nov. 13—Trans- 
mission Design was the subject of the 
paper presented at the monthly meet- 
ing of the Society of Automotive 
Engineers, Philadelphia Section, held 
at the headquarters of the Philadel- 
phia Automobile Trade Association 
last night, the author being Herbert 
Chase, associate editor of Product 
Engineering. 

Mr. Chase spoke on the different 
types of transmissions with silent 
next-to-highest gear and on the rela- 
tive advantages of three and four- 
speed gears for passenger cars. He also 
discussed the free-wheeling feature at 
some length. Considerable discussion 
followed the presentation of the paper, 
which was illustrated by lantern 
slides. 

At the December meeting a talk on 
Patents will be given by J. H. Hunt, of 
the Patents Committee of General 
Motors Corp. 


Four Companies Declare 


NEW YORK, Nov. 13—Chicago Pneu- 
matic Tool Corp. has declared regular 
quarterly dividend of 87% cents on 
convertible preferred, payable Jan. 1, 
to holders of record Dec. 20. 

Checker Cab Mfg. Co. has declared 
regular monthly dividend of 35 cents, 
payable Dec. 1, to holders of record 
Nov. 20. 

B. F. Goodrich Co. has declared reg- 
ular quarterly dividend of $1.75 on pre- 
ferred, payable Jan. 2, 1931, to holders 
of record Dec. 10. 

Western Auto Supply Co. has de- 
clared regular quarterly dividend of 
75 cents on Class A and Class B, re- 
spectively, payable Dec. 1 to holders 
of record Nov. 20. 


N.S.P.A. Adds Members 


DETROIT, Nov. 10—E. P. Chalfant, 
executive vice-president of the Na- 
tional Standard Parts Association, has 
announced the election of two manu- 
facturers, six jobbers, and one asso- 
ciate jobber to membership in the 
association. The names of the newly 
elected manufacturing concerns fol- 
low: The Cincinnati Ball Crank Co., 
Cincinnati, Ohio; St. Louis Tool & 
Mfg. Co., St. Louis, Mo: 


Plans Tractor Show 


ENID, OKLA., Nov. 12—The fourth 
annual Oklahoma Farm Machinery 
and Tractor Show will be held in Enid 
on March 4, 5 and 6, 1931, according 
to an announcement. 


Salon Sales Improve; 
Attendance is Average 


$90,000 is Total of 
Two Days’ Purchases 


CHICAGO, Nov. 11—Recovery in de- 
mand for high-priced automobiles this 
fall is a business feature in striking 
contrast with a year ago. Last year 
with the stock market collapse still in 
progress, buying of the best grade of 
cars was almost at a standstill, 

This year, the first two days of the 
automobile salon in the Drake Hotel 
have shown sales of $90,000, or prac- 
tically double the figure for the first 
two days of the 1929 salon. Attend- 
ance has been about the same as the 
five year average. Sales for the first 
48 hr. are a full 70 per cent of the 
five year average. 


Kelsey Estimates Earnings 


DETROIT, Nov. 11—Kelsey-Hayes 
Wheel Corp. has reported earnings for 
the first nine months of approximate- 
ly $2,280,000, equal, after preferred 
dividend requirements, to $2.80 a 
share on 749,454 outstanding common 
shares, compared with $1,803,228 or 
$2.24 a share, for the first six months, 
according to official estimates. 

The company reports officially semi- 
annually and earnings for the full 
year 1930 are estimated at about 
$2,570,000 or $3.10 a share, which will 
compare with $3,316,460 or $4.11 a 
share, in 1929. 


Hayes Body Reports Loss 


DETROIT, Nov. 11—Hayes Body 
Corp. has reported for quarter ended 
Sept. 30, net loss of $100,646, after de- 
preciation, interest, etc., compared 
with net loss of $279,073 in the pre- 
ceding quarter and a profit of $71,516 
after depreciation, interest, etc., but 
before Federal taxes in the third 
quarter of 1929. 

Net loss for nine months ended 
Sept. 30 was $486,414 compared with 
profit of $135,528, before Federal taxes 
in the first nine months of 1929. Out- 
standing stock consists of 317,248 
shares of no par common. 


Shippers Hit at Trucks 


CHICAGO, Nov. 11—The first real 
blow struck at motor truck transpor- 
tation in Illinois, when the Knoxville, 
Ill., Shippers’ Association went on 
record as against further shipments of 
hogs by truck into Chicago and other 
livestock markets, may have far- 
reaching effects. 


Accident Record Better 


WASHINGTON, Nov. 12—A slight 


increase in the number of miles flown 
for each accident in civil aeronautics 
in the United States for the first six 
months of 1930 over the same period 
for the previous year is shown in the 
semi-annual report of aircraft acci- 
dents made public today. 
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Bendix Corp. Earns 
Three Cents a Share 


Last Quarter Net 
Totals $136,397 


CHICAGO, Nov. 10—Bendix Aviation 
Corp. for the third quarter of 1930 
reports a net income of $136,397, after 
all charges, including Federal taxes, 
as compared with $779,251 in the pre- 
ceding three months and with $1,727,- 
033 in the corresponding 1929 quarter. 

Net for the three months ended 
Sept. 30, 1930, was equal to 6 cents 
a share on 2,097,644 shares out- 
standing as against 37 cents a 
share in the preceding quarter and 
with 81 cents a share on 2,115,000 
shares in the third quarter of 1929. 
For the nine months ended Sept. 30 
last, net income amounted to $1,667,- 
334 after all charges including Fed- 
eral taxes, equal to 80 cents a share 
on 2,097,644 shares outstanding as 
compared with $6,893,000, equal to 
$3.26 a share, on 2,115,000 shares in 
the corresponding period of 1929. 

A quarterly dividend of 25 cents a 
share on the capital stock, payable 
Jan. 2 to stock of record Dec. 10, has 
been declared. 


Ford Opens New Plant 


NEW YORK, Nov. 13—Full operation 
of the new Ford assembly plant at 
Edgewater, N. J., started this morning 
following the completion of the trans- 
fer last night of operations from the 
old Kearny plant. Total employment 
at this plant at present is around 4500 
men. C. J. Seyffer, eastern manager 
of Ford Motor Co., is in charge. 


Firestone to Enter Argentine 


AKRON, Nov. 12—The board of direc- 
tors of the Firestone Tire & Rubber 
Co. has authorized immediate con- 
struction of a tire factory in the 
Argentine with a capacity of 1000 
tires and tubes daily. 


Motor Wheel Declares 


DETROIT, Nov. 10— Motor Wheel 
Corp. has declared regular 75 cents 
quarterly dividend, payable Dec. 10 
to stockholders of record Nov. 20. 


Vail and Cole Join Efforts 


LANSING, Nov. 12—Ralph A. Vail, 
formerly vice-president in charge of 
engineering of Durant Motors, and 
Roy E. Cole, former chief engineer of 
the corporation, have formed the Vail- 
Cole Engineering Co. for consulting 
work, with headquarters in Detroit. 


Aircraft Output Estimated 


WASHINGTON, Nov. 12—Airplanes 
manufactured in the United States for 
civil use in the first nine months of 
1930 totaled 2154, according to an esti- 
mate by the Aeronautics Branch of 
the Department of Commerce made 
public today. 

In addition to 2154 aircraft manu- 
factured for civil use, 556 military 
aircraft were delivered to the Army 
and Navy during this nine-month 
period, which places the total esti- 
mated production at 2710. Of the air- 
craft manufactured for civil use since 
the first of the year, 198 were exported 
to various markets. 


McCord Reports Profit 


DETROIT, Nov. 10—McCord Radi- 
ator & Manufacturing Co. has report- 
ed net profits for nine months ended 
Sept. 30, 1930, of $110,883 after 
charges and Federal taxes. For the 
quarter ended Sept. 30, 1930, net 
loss was $4,259. No comparisons are 
available. Stock consists of 27,925 no- 
par shares of Class A common and 
172,052 shares of no-par Class B 
common. 


Buick Wins Injunction 


NEW YORK, Nov. 11—The United 
States District Court in Arkansas has 
handed down a permanent injunction 
deterring the commissioner of taxes 
of that state from collecting $500 
privilege tax from the Buick Motor 
Car Co. 


Buessing Omits Dividend 


BERLIN, Nov. 1 (by mail)—For the 
first time since its foundation the 
Buessing Automobile Co. of Bruns- 
wick, Germany, makers of trucks and 
buses, has omitted to pay dividends. 





senna Industries Weekly Production Chart 





| 
40,000 









80,000 


Week Ending Nov. 8 


120,000 








November 15, 1930 





Inventories Decline 
On Pneumatic Tires 


Shipments for 9 Months 
Exceed Production 


NEW YORK, Nov. 12—Inventories of 
pneumatic casings on hand continue 
their downward trend, according to 
statistics issued by the Rubber Manu- 
facturers Association today. This 
organization reports 9,811,764 casings 
on hand Sept. 30, a decrease of 10.6 
per cent under Aug. 31 figure of 10,- 
847,705 casings. ; 

Production of pneumatic casings for 
the month of September is placed at 
3,365,444, a decrease of 24 per cent 
under the August figure of 4,165,611. 
Production for September a year ago 
amounted to 4,460,250 casings. 

Shipments of pneumatic casings for 
the first nine months of this year ex- 
ceeded production by 4.8 per cent, as 
compared with a 1 per cent excess of 
shipments over production during the 
same period of 1929. Shipments of 
pneumatic casings for the month of 
September amounted to 4,405,176, as 
compared with 5,174,875 casings in 
August, 1930, and 5,623,465 a year 
ago. 


S. P. A. Adds Half-Tonner 


SOUTH BEND, Nov. 11—Addition of 
a %-ton de luxe delivery car to the 
1% and 2-ton models previously de- 
scribed has been announced by the 
S. P. A. Truck Corp. The new types 
are mounted on a Studebaker chassis 
of 114-in. wheelbase, powered with a 
six-cylinder engine of 70 hp. Three 
styles of body are available. Chassis 
price is $895 at the factory. 


Tennessee Revenue Rises 


NASHVILLE, Nov. 11— Charles M. 
McCabe, commissioner of finance and 
taxation, has just announced that 
gasoline tax collections in this state 
for the month of October totaled 
$1,004,502.35. This compares with 
$958,929.98 for the corresponding 
month of last year, the commissioner 
stated. 


Hupp Adds to Series U 


DETROIT, Nov. 11—A five-passenger 
victoria coupe, listing at $2,495, has 
recently been added to the 133 hp. . 
custom-built Series U line by the Hupp 
Motor Car Corp. This is the third 
body type in the series and the first 
new one to be added since the line 
was introduced at the last New York 
show. 


Emile Coupard Dies 


CLEVELAND, Nov. 11—Emile Cou- 
pard, divisional manager in Cuba, 
West Indies and Mexico for the White 
Co., died Oct. 28 at San Juan, P. R., 
following an operation. He had been 
connected with the White Co. for the 
past 10 years. He is survived by his 
widow and one daughter. 
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Financial Notes 





Thermoid Rubber Co. and wholly owned 
subsidiaries report net earnings for the 
first nine months of the current year of 
$325,993, or 80 cents a share, on common 
stock. Earnings for the September quar- 
ter were $62,999, or three cents a share, 
after preferred dividends, 


Spicer Mfg. Corp. and subsidiaries re- 
port net profit for the nine months ended 
Sept. 30 of $324,274 before Federal taxes. 
This compares with $2,356,018 for the first 
nine months of last year. For the Sep- 
tember quarter the company shows a loss 
of $93,669 as compared with earnings for 
po  ~ pcacatate quarter of last year of 


Goodyear Tire & Rubber Co. of Canada, 
itd., and subsidiaries, for year ended Sept. 
30, report net profit after depreciation, 
Federal taxes and other charges of $1,550,- 
404, equal, after preferred dividends, to 
$7.73 a share. This compared with $3,463,- 
205, or $21.94 a share, in the preceding 
year. 


Chicago Yellow Cab Co., for three 
months ended Sept. 30, reports net profit 
after all charges of $321,867, or 80 cents 
a share. This compared with $565,887, 
or $1.41 a share, last year. Earnings for 
the nine months ended Sept. 30 were 
$1,274,722, or $3.18 a share, as compared 
with $1,762,578, or $4.40 a share, for the 
corresponding period last year. 


Timken Roller Bearing Co. has declared 
regular quarterly dividend of 75 cents 
payable Dec. 5 to holders of record Nov. 20. 


Electric Auto-Lite Co. and subsidiaries 
report net profit for the nine months 
ended Sept. 30 of $5,456,459 after all 
charges. This is equivalent to $4.51 a 
share on common stock after preferred 
dividends. Third quarter profits are $1.50 
a share and profits for the fourth quarter 
are estimated by C. O. Miniger, president, 
at between $1.25 and $1.50 a share. 


Moto Meter Gauge and Equipment Corp. 
and subsidiaries report net loss for the 
nine months ended Sept. 30 of $363,400. 
Loss for third quarter is $186,826 and 
compares with earnings of $142,272, or 27 
cents a share, for the third quarter of last 
year, 


Mack Trucks, Inc., reports net profit 
for the nine months ended Sept. 30 of 
$2,384,875, or $3.09 a share, as compared 
~with $5,932,359, or $7.85 a share, for the 
corresponding period of last year. Earn- 
ings for the third quarter are $484,242, or 
62 cents a share, as compared with $2,- 
021,230, or $2.67 a share, for the cor- 
responding quarter of last year. 


B. F. Goodrich Co. has declared regular 
7 per cent dividend on preferred and regu- 
lar quarterly dividend of $1.75 on common 
— payable Jan. 2 to holders of record 
ec. 10 


Pines Winterfront Co. has declared reg- 
ular quarterly dividend of 25 cents pay-= 
able Dec. 1 to holders of record Nov. 17, 
‘but has omitted the 2 per cent quarterly 
stock dividend due Dec. 1 


Marlin-Rockwell Corp. and subsidiaries 
report net profit for the nine months 
ended Sept. 30 of $783,884, or $2.15 a share, 
as compared with $1,991,117, or $5.47 a 
share, for the corresponding period last 
year. Third quarter earnings were $101,- 
608, or 28 cents a share, as compared with 
$589,103, or $1.61 a share, last year. 


To Consolidate Bus Lines 


SAN FRANCISCO, Nov. 10 — Final 
steps to consolidate all operating 
rights of Pacific Greyhound Lines in 
‘California were taken today when the 
motorcoach company filed an applica- 
tion with the California State Rail- 
road Commission requesting authori- 
zation for the complete consolidation 
of certificates and rights held by 
motorcoach lines which are now a 
part of the Pacific Greyhound Lines 
-system. 
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October Production 
Placed at 156,743 


NEW YORK, Nov. 10—Production of 
cars and trucks in the United States 
and Canada for the month of October 
is placed at 156,743 units, according 
to announcement made last week at 
the directors’ meeting of the National 
Automobile Chamber of Commerce. 
This represents a decrease of 32 per 
cent from September, when produc- 
tion was 230,888 units, and a decrease 
of 60 per cent from October last year, 
when production was 394,540 cars and 
trucks. 

Production for the first 10 months 
is thus 3,223,256 units, as compared 
with production of 5,269,216 during 
the first 10 months of last year, or a 
decrease of 38.8 per cent. 


More Roads Built 
With Federal Aid 


WASHINGTON, Nov. 11—The 48 
states and Hawaii, with the aid of 
Federal funds, completed improve- 
ments on 9349 miles of Federal-aid 
highways during the fiscal year 1930, 
according to records of the Bureau of 
Public Roads, U. S. Department of 
Agriculture. 

At the end of the year, 9915 miles 
were in process of improvement, and 
3469 miles were approved for con- 
struction. The amount of Federal 
funds disbursed during the year on all 
active road and bridge projects 
amounted to $75,880,963, about $6,200,- 
000 less than for 1929. 

In the Federal-aid system at the 
close of the year there were 193,049 
miles of highways, 84,012 miles of 
which had been improved with Federal 
aid. 


Wayne County Sales Halved 


DETROIT, Nov. 10—New passenger 
car registrations in Wayne County 
during October totaled 2094, a de- 
crease of 1187, or 36 per cent from 
the total of 3281 in September and 
decrease of 2446, or more than 53 per 
cent from total of 4540 in October, 
1929. Ford passenger car registra- 
tions last month totaled 1001, or about 
47 per cent of the total of all makes 
in the county. Chevrolet showed total 
of 263, while Buick ranked third with 
157. Commercial vehicle registrations 
for the county last month totaled 445, 
as compared with 487 in September 
and 852 in October, 1929. Ford was 
first on the list with 313 and Chevrolet 
second with 45. 


G. M. Declares Dividend 


NEW YORK, Nov. 10—General Mo- 
tors Corp. at a regular directors’ 
meeting held here last week declared 
regular quarterly dividend of 75 cents 
a share on common stock, payable Dec. 
10 to stockholders of record Nov. 15. 
Quarterly dividend of $1.25 a share 
on the $5 preferred stock was also 
declared, payable Feb. 2 to stock- 
holders of record Jan. 5, 1931. 








Business in Brief 


Written by the Guaranty Trust 
Co., New York, exclusively for 
Automotive Industries 


NEW YORK, Nov. 12—The cooler 
weather last week had a stimulat- 
ing influence on retail trade. So 
far, the wholesale lines have not 
shown the usual autumn improve- 
ment. The larger industries last 
week lagged behind, and the best 
showing was made by the cotton 
manufacturing industry. With the 
gradual improvement in the de- 
mand for cotton products, many 
small mills, especially in the South, 
are reopening after having been 
shut down for some time, while 
others that have been opérating on 
a part-time basis have increased 
the number of working hours per 
week. Most commodity markets 
were under pressure last week, with 
the price of wheat reaching the 
lowest level in twenty-four years. 


BUSINESS ACTIVITY 

The monthly review of the Fed- 
eral Reserve Bank of New York, 
issued on Nov. 1, stated that avail- 
able data indicated that the dis- 
tribution of goods and the activity 
of business generally continued at 
a relatively low level both in Sep- 
tember and October and that the 
weight of evidence was on the side 
of a further decline in recent 
weeks. 


CAR LOADINGS 
Railway freight loadings for the 
week ended Oct. 25 totaled 959,335 
cars, which marks a decrease of 
175,025 cars below those a year ago 
and a decrease of 203,639 cars below 
those two years ago. 


CRUDE OIL OUTPUT 
Average daily crude oil produc- 
tion for the week ended Nov. 1 
amounted to 2,363,000 bbl, as 
against 2,378,000 bbl. for the pre- 
ceding week and 2,819,450 bbl. a 
year ago. 


FISHER’S INDEX 
Professor Fisher’s index of whole- 
sale commodity prices for the week 
ended Nov. 8 stood at 82.2, as 
against 82.4 the week before and 
82.7 two weeks before. 


BANK DEBITS 
Bank debits to individual ac- 
counts outside of New York City 
for the week ended Nov. 5 were 34 
per cent below those a year ago. 


STOCK MARKET 
The stock market last week 
suffered another bad break, with 
the collapse especially severe after 
the elections on Tuesday. The vol- 
ume of trading was small at the 
beginning of the week, but in- 
creased with each succeeding day. 
Prices all around showed heavy 
losses for the week, with several 
issues making new lows for the 
year. 
BROKERS’ LOANS 
Brokers’ loans in New York City 
for the week ended Nov. 5 de- 
creased $58,000,000. 
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New Chevrolet Prices Reduced, Dealers 


Hear at Meeting with Plant Officials 


DETROIT, Nov. 10—The first presen- 
tation and showing of the new Chev- 
rolet models for 1931 occurred Friday, 
Nov. 7, when W. S. Knudsen, president, 
H. J. Klingler, vice-president and gen- 
eral sales manager, and other officials 
of the Chevrolet Motor Co., as well as 
representatives of the Motor Account- 
ing Corp., the Fisher Body Corp. and 
the General Motors Acceptance Corp. 
addressed the assembled dealers from 
the Detroit and Flint zones at a meet- 
ing held in Detroit. ; 
Prices on the new Chevrolet line 
were announced at that time. Follow- 
ing is the final listing, representing a 
$20 to $40 reduction on all models 
with the exception of the phaeton: 


New Old Reduc- 


Model Price Price tion 
ee $475 $495 $20 
Sport Roadster .... 495 515 20 
i. ewer 510 495 15* 
Standard Coupe ... 535 565 30 
5-Window Coupe .. 545 New New 

Model Model 
Sport Coupe ....... 575 615 0 
2. ree 545 565 20 
Standard Sedan ... 635 675 40 
Special Sedan ..... 650 685 35 
Pickup Delivery ... 440 480 40 
Commercial Chassis 355 365 10 
Sedan Delivery .... 575 595 20 


* Increase. 


In announcing the new lower prices 
to Chevrolet dealers, Mr. Knudsen said 
that this would not only keep Chevro- 
let dealers in line with competitive 
prices, but would also make possible 
reduction in used car losses by en- 
abling dealers to take in used cars at 
lower prices. 

Mr. Knudsen further said that he 
expected 1931 Chevrolet volume to be 
close to that of 1928, and considerably 
better than that of 1930. According 
to Mr. Klingler, Chevrolet new car 
October sales approximated 38,000. 
Rebates on cars in stock, in view of 
price reductions, are effective Nov. 8. 

Mr. Knudsen explained the intro- 
duction of the new cars at this time, 
as an aim to maintain dealer stocks 
of new and used cars as liquid as pos- 
sible. 

Commending the dealers on their 
ability to reduce used car stocks mate- 
rially during 1930, Mr. Knudsen stated 
that new and used car stocks were now 
at a low point. A fall campaign would 
have resulted probably in an increase 
in used car stocks, which, according to 
Mr. Klingler, approximated 110,000 as 
of the first of November. 








Plan to Make New Heater 


SIOUX CITY, IOWA, Nov. 10—A new 
type of automobile and airplane 
heater has been invented by a Sioux 
City man and preparation is being 
made to begin manufacture of the 
Mor-Heat fresh air heater here. H. 
H. Almond, engineer for the Alum- 
inum Co. of America, was in the city 
recently conferring with local inter- 
ests concerning the new concern. 
Considerable aluminum will be used 
in construction of the unit. First 
heaters are expected to be ready for 
sale in 30 days. Name of the invent- 
or and other details of the organiza- 
tion of the company have not been 
divulged. 


G.M. Buys Electro-Motive 


NEW YORK, Nov. 10—General 
Motors Corp. has purchased the entire 
stock of The Electro-Motive Co. of 
Cleveland, manufacturer of gas-elec- 
trie motor cars for railroads, loco- 
motives and power plants. This com- 
pany has been closely associated with 
the Winton Engine Co., also recently 
purchased by General Motors. 

The Electro-Motive Co. will be oper- 
ated as an independent unit of Gen- 
eral Motors under the direction of the 
present management. 


Hudson Ships New Models 


DETROIT, Nov. 12—Shipment was 
started last week on new Hudson and 
Essex cars, according to an announce- 
ment by William J. McAneeny, pres- 
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ident of the Hudson Motor Car Co. 

Stocks of Hudson and Essex cars 
in the hands of dealers are the lowest 
of any time in the past six years. 


Organizes Boat Division 


HAMILTON, ONT., Nov. 11—Na- 
tional Boat Builders, Reg’d, has been 
organized in Hamilton as a subsidiary 
of the National Steel Car Corp., and 
is building motor boats for use with 
outboard motors. The latter company 
in 1929 installed more than $1,000,000 
worth of woodworking equipment in 
its plant. The boat-building depart- 
ment was established in order to keep 
equipment busy when it is not being 
used for railway car construction. 
Boats will be built this winter for the 
1931 season. 


Louisville Inspects Cars 


LOUISVILLE, KY., Nov. 10—During 
the final week of October in Louisville 
a total of 3875 automobiles were given 
Safety tests on an especially arranged 
proving ground. 

Results of the inspections were: 
3875 cars tested; 512 passing first 
tests and receiving O.K. stickers at 


once; 772 had repairs made, under- 


went a second inspection, and passed, 
making 1284 of 3875 cars inspected 
which have a clean bill. 


Lion Has New Chain 


CHICAGO, Nov. 11—The Lion Chain 
Co. announces a new tire chain for 
passenger cars, made of molybdenum 
alloy. 





Sixteen-Cylinder Marmon 
Shown at Chicago Salon 
New Type Not Yet 


Ready for Public 


By Edwin McK. Johnson 


CHICAGO, Nov. 10—The new sixteen- 


cylinder Marmon was shown to the 
public for the first time at the Chicago 
Automobile Salon which opened at the 
Drake Hotel Saturday. The engine, 
which has its two banks of cylinders 
set at an angle of only 2214 deg., has 
a bore of 314% and a stroke of 4 in., 
its output being 200 hp. at 3400 r.p.m. 
The eight-throw crankshaft, which 
weighs 82 lb., has five main bearings. 

A feature of the engine is that no 
moving parts with the exception of 
the fan are visible to the eye upon 
lifting the hood. The valves are lo- 
cated in the cylinder heads, which are 
cast of aluminum alloy, and all valve 
mechanism is completely inclosed by 
suitable housings. The compression 
ratio is 6 to 1. No provision is made 
for cranking the engine, although the 
crankshaft can be moved angularly by 
means of the flywheel for purposes 
of timing. 

Three forward speeds are provided 
by the transmission, and the rear-axle 
reduction ratio is 3.69 to 1. Rear 
springs are 60 in. long; front springs, 
42 in. A low design of chassis is 
used, and when the car is in motion 
all mechanical parts such as brakes 
and brake connections are completely 
hidden from view, only the road 
wheels being visible. 

The car on exhibition is a club 
sedan, the streamlined body being by 
Le Baron. It is claimed to be capable 
of a speed of 100 m.p.h. and to have 
a mileage of 10-12 to the gallon of 
gasoline. The wheelbase is 145 in. 
Eight different body types will be 
offered on the Marmon sixteen-cylin- 
der chassis following the public an- 
nouncement of the car, viz., club sedan, 
limousine, cabriolet, coupe, victoria, 
convertible sedan and five and seven- 
passenger open types. 


James A. Whitcomb Dies 


KENOSHA, WIS., Nov. 10—James 
Alonzo Whitcomb, president of the 
Whitcomb Wheel Co. and identified 
also with the Kenosha Wheel & Axle Co., 
Kenosha, Wis., died recently of heart 
disease at Beatrice, Neb., while motor- 
ing to Kearney, Neb., to attend the 
funeral of Mrs. Whitcomb’s sister. He 
was 51 years old. After devoting 
many years to duties as foreman of 
the machine shop of the Kenosha 
works of the Simmons Co., Mr. Whit- 
comb in 1917 engaged in the tool and 
machine business. In 1921 he started 
the manufacture of automobile wheels 
and also designed and built the Whit- 
comb Motor Coach. In his youth he 
was a bicyclist of renown and promi- 
nent in the League of American Wheel- 
men. 
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Car Stocks Lower, 
N.A.C.C. Learns 


Directors of Chamber 
Meet to Hear Reports 


NEW YORK, Nov. 10—Directors of 
the National Automobile Chamber of 
Commerce meeting here last Thursday 
voted to join in the I.C.C. hearings on 
the coordination of rail and motor 
transport, to be held in various cities 
throughout the country. 

The Chamber will be represented at 
the opening in St. Louis, Nov. 17, and 
at the second hearing in Kansas City 
on Nov. 21, by Edward F. Loomis, 
secretary of the Motor Truck Commit- 
tee, and at succeeding meetings by 
Mr. Loomis and Richard S. Armstrong 
of the Motor Vehicle Conference Com- 
mittee and others. 

Stocks in dealers’ hands reported to 
the directors as of Oct. 1 were 37 per 
cent below the same period of 1929, 
showing a successive clearing up of 
dealer stocks for the seventh month. 

Charles D. Hastings, chairman of 
the board of Hupp Motor Car Corp., 
as chairman of the show committce, 
reported that 54 exhibitors of cars and 
commercial vehicles will exhibit in the 
New York show, an excess of 10 over 
last year. 

Roy D. Chapin, president-general of 
the International Highway Congress, 
gave a review of the congress and the 
subsequent trips. 


Highway Research Board 


Will Meet in Washington, 

NEW YORK, Nov. 10—The Highway 
Research Board of the National Re- 
search Council will meet in Washing- 
ton, Dec. 11 and 12, to discuss various 
phases of building and use of high- 
ways. Among the items to be con- 
sidered are Highway Finance, An An- 
alysis of Cost of Transportation Over 
Different Types of Roads, Classification 
of Road Surface, Maintenance Costs 
and Traffic Control. There will also 
be reports on special investigations 
covering the Curing of Concrete Pave- 
ments, Use of Rail Steel for Reinforc- 
ing and Methods for Field Investiga- 
tions of Culvert Performance. 


Delivers Special Plane 

NEW YORK, Nov. 10—Curtiss Aero- 
plane & Motor Co. recently delivered 
from its Garden City, N. Y., plant a 
specially constructed mail plane to the 
Pan American Grace Airways for use 
in its trans-Andean routes. 

This plane is of the Falcon type and 
is equipped with apparatus to supply 
both pilot and engine with oxygen, 
making it able, with its 575 hp. Wright 
Cyclone engine, to fly at an altitude 
of 25,000 ft. with full pay load of 
200 Ib. 

In speed tests this airplane has 
been timed at 154 miles an hour. It 
has an initial rate of climb of 1840 ft. 
per minute, and rates of climb of 750 
and 380 ft. per minute at altitudes of 
15,000 and 20,000 ft., respectively. 
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German Rail Coach Uses Aviation Engine 
And Propeller to Make 100 m. p. h. Test 


BERLIN, Oct. 27 (by mail)—Public 
demonstration runs with an entirely 
new type of fast power railway coach 
have just been made on the experimen- 
tal track of the German National Rail- 
way at Hannover. The track has a 
length of approximately 5 miles and 
the vehicle was able to attain a speed 
of over 100 m.p.h., with 40 passen- 
gers on board. 

The car is of the coach type and is 
entirely streamlined, with a blunt nose 
containing the driver’s compartment. 
The entire vehicle weighs 20 tons, has 
a length of 85 ft. and is equipped at 
the rear end with an airplane engine 
with a large two-bladed propeller. 

It runs on only four wheels and is 
exceedingly well sprung, giving the 
sensation of gliding along smoothly 
on a cushion of air. The acceleration 
is exceptional. The engine is started 
up with the brakes on, which are re- 
leased a few seconds afterward. The 


car starts gently and within sixty 
seconds a speed of over 60 m.p.h. is 
attained, the speed being increased 
further to 100 m.p.h. in a few more 
seconds. Speeds of 124 m.p.h. have 
been attained already with this coach 
and calculations show it to be capable 
of even 185 m.p.h., but the German 
National Railway intends running the 
car at orly 100 m.p.h. For this at- 
tainment a power output of only 200 
hp. is required. 

The car was developed by Herr 
Kruckenberg of Hannover, formerly an 
engineer of the Schuette-Lanz Airship 
company. Whether it will be placed 
in regular service by the German Na- 
tional Railway depends on whether a 
suitable track can be found for it. 
There is some talk of placing it in 
service on the Berlin-Hamburg route, 
which is nearly straight all the way 
and permits of train speeds of over 
60 m.p.h. 








Chrysler Forms Detroit Branch 


DETROIT, Nov. 10—The Chrysler 
Sales Corp. has announced the forma- 
tion of the Chrysler Detroit Co. as a 
permanent wholesale branch to handle 
the Detroit and Lansing territory. 
The Chrysler Detroit Co. is headed 
by Stephen D. Briggs, formerly vice- 
president in charge of European oper- 
ations of Chrysler Export Corp. Other 
officers are: J. E. Fields, vice-presi- 
dent; F. J. Morris, acting secretary 
and treasurer; H. A. Davies, assistant 
treasurer, and R. P. Fohey, assistant 
secretary. Headquarters will be 
maintained at 4446 Cass Ave., Detroit. 


Ford Plane Record Certified 
DETROIT, Nov. 10—The new world 
record of 164.4319 miles per hour made 
Sept. 29 by Leroy Manning, chief 
pilot of the Ford Motor Co., in a new 
high speed Ford trimotor all-metal 
monoplane, over a 100-kilometer closed 
course and carrying a 2000-milogram 
(4409 lb.) load, has been accepted as 
official by the Federation Aeronautique 
Internationale at Paris. 


Hercules Using Bosch Mag 
NEW YORK, Nov. 8—Hercules Mo- 
tors Corp. has adopted as standard 
equipment on its Heavy Duty six-cyl- 
inder engine, Type HS, the American 
Bosch Magneto Corp.’s U6 type mag- 
neto. 


Chrysler Increases Schedules 

DETROIT, Nov. 10—Despite a 100 
per cent increase in schedules in Sep- 
tember, a bank of unfilled orders for 
Chrysler Imperial Eights, totaling 


more than 200 per cent of the esti- 
mated schedule, were carried over into 
October, according to the Chrysler 
Sales Corp. 

Immediately after announcement of 
the doubled production it was found 
necessary to raise the schedule 
another 20 per cent. In the face of 
this continued increase a_ sizeable 
bank of unfilled orders was carried 
over into November. 


Hudson Employs More 


DETROIT, Nov. 10—Fifteen hundred 
additional men were employed by the 
Hudson Motor Car Co. this week, 
according to a statement by William 
J. McAneeny, president of the com- 
pany, when increased production sched- 
ules on the new Hudson and Essex 
models were inaugurated. 

The announcement further stated 
that, according to the present produc- 
tion program, 1000 additional men will 
be required next week and 1000 addi- 
tional the following week. All of the 
men, who will be given reemployment 
as the program continues, are former 
Hudson-Essex employees who have 
received, or will receive, notification 
when they are to start. 

The new models will not be publicly 
offered until the latter part of the 
month, Mr. McAneeny said. 


Chrysler Has New 
Phila. Quarters 


PHILADELPHIA, Nov. 10— Three 
floors in the Philadelphia Terminal 
Commerce Bldg. have been leased to 
the Chrysler Corp. for a term of 15 
years. The new Philadelphia head- 
quarters of the company were opened 
last week. 
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AAA Changes 
Contest Plans 


New Racing Rules 
Cover 1931 Schedule 


WASHINGTON, Nov. 10—Four valves 
per cylinder and a carburetor for each 
pair of cylinders are the major 
changes incorporated in the 1931 rules 
for championship racing contests 
adopted by the Contest Board of the 
American Automobile Assn. at the 
annual fall meeting in Detroit. This 
differs from last year’s rules when 
only two valves per cylinder and two 
carburetors for each engine were per- 
mitted. 

Superchargers which were barred 
at the Indianapolis race last year will 
not be permitted on four-cycle engines 
this year in any competition during 
the coming season. The maximum 
displacement of 366 cu. in., the riding 
mechanic and the minimum weight of 
7% lb. per hp. rules of last year 
are also continued. The first five 
drivers in this year’s championship 
schedule will be required to compete 
at all championship races during the 
1931 season. 


Ohio Sales Drop 


COLUMBUS, OHIO, Nov. 10—Fig- 
ures compiled by the Ohio Council of 
the National Automobile Dealers’ As- 
sociation in conjunction with the Bu- 
reau of Business Research of Ohio 
State University show that sales of 
new passenger cars and trucks in 56 
counties in Ohio, containing more than 
80 per cent of the state’s population, 
numbered 9468 in September as com- 
pared with 10,468 in August, or a loss 
of 13 per cent. Compared with sales 
in September, 1929, there was a de- 
cline of 42 per cent. 


Olsen Plans Addition 


PHILADELPHIA, Nov. 10—Contract 
for the erection of a six-story plant 
addition to cost $75,000 has been 
awarded by the Tinius Olsen Testing 
Machine Co. The additional space 
will be used for storage and assembly, 
according to the announcement. 


McCord Personnel to Meet 


DETROIT, Nov. 14—Immediately pre- 
ceding the combined show of the Na- 
tional Standard Parts Assn. and the 
Motor & Equipment Assn., the field 
force of McCord Radiator & Mfg. Co. 
will hold its annual meeting in De- 
troit. 


Diamond Sales in Canada Better 
MONTREAL, Nov. 10—Sales of Dia- 
mond T motor trucks in Canada for 
the first nine months of this year 
passed the total for all of 1929, accord- 
ing to a report by G. S. Winn, district 
manager of the company for the 
Dominion of Canada. 
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+ + CALENDAR + + 
OF COMING EVENTS 


SHOWS 
Charlestown, S. C., Automobile. Nov. 10-15 
New York, National Automobile. .Jan. 3-10 
National Roadbuilders’ Show and Con- 


WEMtION, Bt: LOGI ivccciccss Jan. 10-16 
Buffalo, N. Y., Automobile..... Jan. 10-17 
Newark, N. J., Automobile..... Jan. 10-17 
Milwaukee, Wis., Automobile ..Jan. 10-18 
Cincinnati, Automobile ......... Jan, 11-17 
Baltimore, Automobile ......... Jan. 17-24 
Boston, Automobile ............ Jan, 17-24 
Hartford, Conn., Automobile ..Jan. 17-24 
Montreal, Automobile .......... Jan, 17-24 


Detroit, Mich., Automobile..... Jan, 17-24 
Pittsburgh, Pa., Automobile ...Jan. 17-24 
Louisville, Automobile ......... Jan. 19-24 
Rochester, Automobile ......... Jan. 19-24 
Washington, D. C., Automobile..Jan. 24-31 
Chicago, National "Automobile. . Jan, 24-31 
Cleveland, Ohio, Automobile....Jan. 24-31 
Los Angeles, Calif., Automobile, 
Jan. 24-Feb. 1 
Portland, Me., Automobile ..... Jan. 26-31 
Springfield, Mass., Automobile. .Jan. 26-31 
Syracuse, N. Y., Automobile. -Jan. 26-31 
Minneapolis, Minn., Automobile. .Feb. 1-8 
San Francisco, Cailif., eens ~~ - 
eb, 1- 


St. Paul, Minn. (Joint show with 
DUOMO 4.5 6.4,0:4.60:6:40000.00 Feb. 1-8 
St. ‘Louis, Mo., Automobile...... Feb. 2-7 
Camden, N. J., Automobile, 
Feb. 25-March 2 
Denver, Automobile ............. Feb. 9-14 
St. Petersburg, Fla., Automobile.Feb. 9-14 
Peoria, Ill., Automobile......... Feb. 11-15 
Rapid City, S. D., Automobile..Feb. 12-16 
Indianapolis, Ind., Automobile..Feb. 14-19 
Quebec, Automobile ........... Feb. 21-28 
Des Moines, Automobile ....... Feb. 23-28 
International Garage Exposition, Ber- 
Ere May 9-Aug. 9 


CONVENTIONS 
Regional Traffic and Aviation Con- 


ference, CRICAGO 2 .06.60ccce0 Nov. 5-6 

Associated Business Papers Meeting, 
ki ko 2a Nov. 6-7 

Motor and Bquipment Association, 
Convention, Cleveland .....Nov. 13-19 

x. &. 2a. Convention, Cleveland, Ohio, 
Nov. 13-19 

Annual Asphalt Paving Conference, 
BEOMBNIS, TOM. 6. ccccceccsces Dec. 1-5 

National Power and Mechanical Engi- 
=— Exposition, New — 1-8 


First intaceationnd Aerial cae — 
gress, Paris, France ........ Dec. 10-23 

— Research Board, Washing- 
REL OEE Tee ET Dec. 11-12 


Oe See Dec. 11-12 
Society of Automotive Engineers, 
Annual Dinner, New York ...... Jan. 8 
Society of Automotive Engineers, 
Annual Meeting, Detroit....Jan. 19-23 
S. M. E. Fuels Meeting, Chicago, 
Feb. 11-13 
Society for Steel Treating (National 
Western Metal and Machinery 
Exposition). San Francisco..Feb. 16-20 
Road Show and School, Wichita, 
Feb. 24-27 
American Chemical Society, Indian- 
Gpels, THE. ccc. March 30-April 4 


SALONS 
Chicago, Drake Hotel ........... Nov. 8-15 
Paris, France, Salon (Commercial 
EID -4,6004 4005405006000 Nov. 13-23 


New York, Commodore Hotel, 
Nov. 30-Dec. 6 
Brussels, Belgium, Salon......... Dec. 6-17 


EVENTS DURING NEW YORK 
SHOW WEEK 


Pierce-Arrow, Luncheon, Plaza —, 


an. 3 
Franklin Mfg. Co., Luncheon, Com- 
NE Ere Jan. 5 
Auburn Automobile Co., Luncheon, 
IIERO, 60 5.065d:000cabenewe Jan. 6 
Marmon Motor Car Co., Luncheon, 
a ee ee Jan. 7 


EVENTS er ee CHICAGO 
SHOW WEEK 


Pierce-Arrow, Luncheon, Stevens..Jan. 26 
Franklin Mfg. Co., Luncheon, Black- 


(SOR EE Serer Peet Jan, 26 
Auburn Automobile Co., Luncheon, 

PPE Rae ee ee Jan. 27 
Marmon Motor Car Co., Luncheon, 

POINISE -EIOUSS. oo occ ct vvccees Jan. 28 





Business Editors 
Discuss Outlook 


See Stabilization 
In Forefront 


NEW YORK, Nov. 10—The National 
Conference of Business Paper Editors, 
meeting here this week, outlined the 
outlook for a number of industries as 
developing along the lines of tech- 
nical research, coordination of effort 
and improvement in merchandising 
methods. 

Technical research and standardiza- 
tion and _ stabilization of industry 
which usually result therefrom, to- 
gether with the development of new 
uses for products and extension of 
existing uses, should contribute mate- 
rially toward the growing improve- 
ment in merchandising methods of in- 
dustry, it was felt. Coordination 
among manufacturers in similar lines, 
and cooperation between manufactur- 
ers and distributors, were also looked 
upon as factors which would stabilize 
merchandising methods and tend to 
decrease the occurrence of depressions 
such as that at present existing. 

Greater study on the part of indus- 
try and of the social aspects of techno- 
logical improvements, with greater 
emphasis on steady improvement of . 
workers, was one of the developments 
which should be looked for within the 
next few years. 


American Bosch Gets Order 

NEW YORK, Nov. 8—American Bosch 
Magneto Corp. has received large 
orders from American tractor manu- 
facturers for the equipment of ma- 
chines ordered by the Russian govern- 
ment. American Bosch magnetos will 
be placed on tractors ordered by the 
Soviet from Oliver Farm Equipment 
Co., Hart-Parr Division at Charles 
City, Iowa; Nichols and Shepard Di- 
vision at Battle Creek, Mich.; and the 
Massey-Harris Co. of Racine, Wis. 


lowa Improves Its Roads 


DES MOINES, IOWA, Nov. 11—The 
state of Iowa has built 1040 miles of 
18-ft. concrete highway over its pri- 
mary systems this year at a cost of 
$28,000,000; spent $6,000,000 in gravel- 
ing 200 additional miles of that sys- 
tem and another $1,000,000 in bring- 
ing 400 more miles to grade, draining 
and bridging, in preparation for sur- 
facing. This outlay of $35,000,000 is 
the largest amount ever spent in one 
year on Iowa highways. 


Illinois Extends Highways 

SPRINGFIELD, ILL., Nov. 10—With 
conclusion of paving activities this fall 
the Illinois bond issue paving program 
will have been extended 830 miles and 
nearly 170 miles of county roads under 
the gasoline tax and other state aid 
funds and will have 200 miles graded, 
ready for work next spring and will 
have built 180 bridges, most of them 
on Federal and state bond issue routes. 
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